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yj j xi j jj La j jjj J^i> tJ y ol J}\ *j j>x> *s” ^j— oJ? j) 

jUL^ 


1. Photosynihelic Active Radiation 





\ 1 


ua i - a - r 

.jjlj lj ® (J J^ 1 ji tS jl-tio ^Vj-'*^^ taljjS^J jJ ji A- * ’ -* -■ " 

^ o o tf ^ji^> (J^l? (3^^* J oi Ji a - ;- ‘ l Ja.Xi A; ^»«j 3^"““ ijji 3 Ij 

J jj^wo—ft (^laJ-_SsjJ (^l^ o . T„ _ .« (Jjl-OielJ (_>t^; L>JL>jb- £\,v* J_3? -C—l 

si?” l^- J t_j I ^ jlJ O^LS j-*J C-P j> Jj-*" ^->\J\ Jjj—• \j-Wtf- UlU-ili^ynJ 


oT \ -1 

UaJI^-jjj j j^j i_?W3 t^i5"U- :c—I * j>- jL^ (j^b nj <-jT 

jl ^ i l 5 i£» j ll) ^Llil (_j\jb~Cj I jS \l .* j>j le-\j^-\ ( .(\\A\ 4^ J j£jj)\j>\JJ3 J 


^—.1 jj> ._j“ jl l£3JjJ .XJL~fc ijii J 


J M\-'\-\ 


:c_^l cj^- J-5 (_S^jb a-U^slj J r —> J ^ 3^ 3““^"” ^>i-j 

j^jl J^sU- aS* tE s j -Lai^ ojj <iS^U- jt" b.i?T....^ a£*<E s j. 

.-lAj^a (jLlj Ij — 1 i^Lttia J. ' . ’ .. ‘T ' J 1 A>-j>- (^Ij^-I X 3^“* • l “ 



0 -Ui£ J^ JJlaJLi Ali J j\S *j Lf ahJ*A 3*( jfi -ijp^jj AP jj* i-!m «-ji *^’j 3 T ~ ^ 3^-" 

.(Ep) u*J £_3 a -*' Oj* 1 j (Eg) 2^*-** jr 3 ^ d)Li* Ij (E t ) <jyj j j^*v 


!, Briggs anti Carlney 



J-) y y j y 


*i t£jj\ j^-J <3ibu* j! jljJ lj (^aLS*" jJ jl iE i y^-y> jlj^® 


Rn = XE + C + S 


0-0 


'•j' ji 


a-Ll (_$a jl-Gl R n .C—«! J>- J t£$JjJ ^ Ojlij X> lR n 

jl jljJ L g_'* lj ^oli* jO L*l .C—«l j_y*-jl»0 (JjIS ^iLiljA J <_>l jjj Jb jl Oj-Xj 

ojjl c^o x> j Ui i^lisl Ij 

. c — .*>1 jlTx> ^l. cJU jl I jO <Sjj^ jldjL» iAe 

.c.J K> sJ-1 Ojl^>“ jI^a* -S 
. jj*— f\y£' J\ ji Ojl^" o^l '.C 
r^*-* j' J E t <w>l; L If^ 1 ^jl je. jii jv* 1 ^ i>^L> 0 ^Af) jr-H 

iiE 0 u_jI sljl 
Et = KcEq (t - \) 

(_>l^j jli-jl" ji ° /A 4 j j j j o / “\ jl ICq a.X» I C—*o 4 j ^ j>»J <—j jA» j I ji 4T 

j> ls*^-^” l?U-**^ j-, cS'j-i -^kcs“* it o* j* J 5 ) jl^-ASol 

jl ^3 —' jam KqEq jIjJu tXUUv J' ^sli <1 (_gljli Ia^JLij 45" ^l>- 4(J*XLfc« 

L j jljl ji jL ^gljb (^ I f ftJS I ji jjjl ^y’rj ^ .c—*1Ep -u?ji ±6 ojXv ji ^jaLS" 

<0 jlJ aLS”"^<—11 (^0 Jaj Ij-i ^1 X*lj^-E[- jl J^l Lj jL-j oljr“ 

4j ^ XXSb £**\yJia j^l Ij . C jl ,< ^U‘ . " j j C—(J^l^ 

sjl*^ jlj^"c^l^ 0 o.sl.d. T . i ^l ^fcLfT^l^JLi^j jl jj—»>»-‘ ijlj*^" 

Ep ur^ ii\4*r lt’JJ jK\^VV j ‘EAO 

a^LaZ^I ^y*LS^O jlix* i^tfclj^S'''(_$!K^; J>_ ilia L ^yfcLS^(_gl j A I* y jl 


cTL> ^ Ucm> 3 L5 Sj jjj oLa^i> 1 _ V 

J lj* J- 5 J"*" 5l ^ °'->i j' c^ 3 -^* ‘L5^ij=^ j' 

V Jj“^“ jj—Jo aljs^l ^1 C.^li j jv4*^ l-^l^ jj oL^j-aia- -C—rfl I 


1. Doorenbos and Prail 







\A 


ijJ^LialSl a.ijl> Jai jl lj l^j) j\ Cu^l ulS* W- jj CjLySj~a>- 4-*»'!>U' Cjjj-& 4.- 

.C—I o.Jy*j C.. wJa.■>!-* Q.i r> lj>- j \ Ajjlyi 

Cj^jS Ul y 4^-fc l" 91 y»A aT •X '-Z— . A I—i m S > y&>- JJi tiS^lsZ. J 0*9 lj 

a_^^S jyj ^-« ojI jyj>^ jULs i$\j>' lj* j l-jI t^l-LP yy lr ti^U- -ul>- 

j l>- y by*P 4zS""^y (JL«pl j ^jA.ii>i^AT t JL^ A J I Cm* IS" y! jJ jjjlJLS”' 

.C~**^ yy» j ^ OsL; 

j 4i£"U- ji 4 -jT y-ilr jlj_. y LS o r » yj ii^o jj cX^>y^~ jjJ c-^l 

-Lfcljp^ y yijj j5XhP y 4j.yj- : j y 
s- 5 ~ L>- l ^j yj Cj - f Jj jl>- 

CjLm? y*&>- 


b+sji *£ J b (^J J OJ Lw tjj-i) Oi^Lw ^l^-l 

.JOlj^ ajt-bl 
b$J l ^-j j <^L*- j^L*- o'jj ^1jT 
ji L_ob OJJ y b) OjTb*- *Wl J ji l viS^L► 

j s* L- ^ p£* i^ j '>* \ c 6 

^iS*b*- [J^l- y w I ^j L y j j> c*5* 

y d*** ^ J* (viS^Li- Jl l-Lfc jA b) k.^1 45^ 4 j^1j 

djlj ^ cSf- (*£ j*%a l >jjj b) J-*Jb 

*L-^ o-U*« jUu^l J^>b^- Olj3 Ja— y 45^O^bii- 

viS^bii- j£j> j ( jhJ ^liilj 

-5vlS^bi^- yUwJI 45^ t_$JJj 


CJb 

iji b - r» - bx 

3 ^aL 


J*4« 


J^.^J 0 ^r» 


\^r 


aTb-^iy oT | _ V _ ^ 

(^l<Uij»“^>L>i JjU l? (Iaa^^I^ ( jio Ij I j io jlajl j ail* »jlaJl ^ j^J) vi5*l>- (jUa>-L*i 

L aj jj>j c—i ^L^U ja jtf* b j oLm?j-a>- .jjIa ki5^U- cjT(JjIjl^j c-J 

•■>0=^" J^ 1 Ji oJJ-A? 4. : 

aS"Ij £$'[?- ^aI ji <—j I L cjltbL?" >1 ja_i ^js|O jj^s aj y 1 jsa 
(J<W>y ji *—*iL» (^IasjIj j Oib jlw jj*j J^aj Ji J-UXa^jj Lslyew Jp ji 





^bj y yy 


b ^.J^J (KJJ 


Prolonged period 
of rein 


Rjio abower 


-—- 1 - 1 —r-Saturation 


Soil 

moisiure 
con lent 


--n-FC 


Season 

,111 *j ja uf U- 1 Iji <<—>I cO \j i »n m T * 

O-J Je '. AC 
'T ; ASW 
^bj : FC 
J>sM y-Jb y^C : PWP 

j*** } <i—■* 1 ! UN 

t O jj~& *j Ij j-*Jj <lajJj j d5*l>- ^Jbly I t^plj j C -Ji jis oUu i^JoIj j 

l 5'>. (\^vt) ^ jT olj^> jljr^ J CJl Jia dS'U- <j\yy\ Jj-Ut y 

4j jSoLaJb ^Jbly i_j I ^ •■ijj I 0 ..rf J 4j I l>- jJ Ij ^lfc ^.T . -, _ ,- v Ji 

.(\ W t (r) JJLja) c—l oAi A^\jfj\^iXi 4,‘ljl r j£i jO 4T 
i^> I y** Ij c4_1j j ^ 7 ..M ~ Ja*j jJ *i5"” l>- jl 1 Jb*- *j i^i I jAa*- C.■■■■»..4(_g jla>- o*JJ J ^ 

olyl 4^*cJLa>- yj o_j^"j Ij .ojli ^JjI jl yli* ^jyw y 1 J Iaa-Ij j 4j jUil j tiS^W- 

t(lfe4_l>j y T C-P j-*J J J+-Ip ^ I ly Ji*) sLT uUj>- (jjJ 

Ij l5c 3j*j jLJ 4^*) ^y^Jblyj Jaj 1 jJh j (<—' I jl j>- j C-j lap ii^> 1 ay*-i t)**) ^ uU>j-^>- 


lo-*j7 4*5^ l>- 


1 . Pigean 


2. HilleJ 




J c-s^-L. 


r ‘ 


dS^L>- l_j I » ol j-yJ J jUl-fT" -5 L« Alajtj —Li=-l Ojljs 2 yy J (•xS'^ 

■(? J^bi) Jj-ijy 



Depth id ground water (an) 

,0^VAt u^jIS^ j jl jjj (j-- ■“ t -\j~i A Jj‘ J J s^SifcP jJailj, Y jJ^»“ 


cTb- yly 1 - V - r 

o di^W- yUd^-L* i^Iaj^Ij IxjI jj .c—1 ^IaI^- j> j2 XjI y d^» sd£"t»- jj-i ^S"!y® 

d£^U- Jj 2j^~y> J W“ Jj»“l J Aj oJLi AT,„£ju (_glj>-l .Xi yL^f A T ,.! > JL d^J>- J£ 

^JlJjj Lj jjdd*.® Jjlald-® j2 j ^Vi..u jj a£" oyjl^* .-C...»^-^Jb Ai j o-V—i aJj’lj 

j^gXxj Ij£J y J oJ-i dS^l>- ^Lfedp-1 J ij-i-i AT ...^sju iAxvijJ |Jl»- Jj (^LajjJLS*" jJ OJji IjJj 

J jb* cSyf^b"* crib” J- 5 b ^b^ t>J Ij j' 

.dj I 2 j^-j aj (^ jl* yr<L* Y ® Lr \ £ ji ^*5"ly® o^** Aj*if d$b 4y*i_y« aj j 

J_43|-j yl L 4C-*«1 d^ls*- ly 4-A~-4>y l 5^ ajlil*u1 lj d5^l>- y> ya>^* pj >■ 

^jy xjLa) dS^W- oLaj™a>- y^o aly”j d5^U- y i^.....®I ,yL jjl 

Qjy J Od_i tjl JA® (J—®) (J-*^ j- 6- J (dS^U*- aJ jl Cujiaj jl dAi j Jl cdS^ l>- O'j-i 


I. Moorman and Kong 



dJ_y j> yy 


T'l 

d^JLd uJ j d^2L>- ji»L» jj Jli* .ci _f Jaj jj db jJ Ij (dij J^3 ^ jj .^jS'jjjb 

J i^“ : j^^b>) CiL *15^ jjb Aj oI~Lp jl dS'U- ^^as^o ‘LS^r-^ 1 

i— *-y> j^o (_$l$j|jb Odi t * j ji? j» j j» J^L» jA A& I Jb>- ( \ ^Y \ ^ 

•(^ ^Y“\ ^ ^JN) di 8Jj^»* 1_)31 

d£”U- .jjlj a2j j ijjj j 4 >i*LS^ tljfc j (_ji C-£^>- b dS"L>- ^1 Ji 

Q i ..^ i b aJj j djj 4 j jjl5 ji ^£ \ /y b { _f0j~aJ*u> ^ y>- b edi ^S"\yj> 

Jj jis jljt - j* 4 jj \ If ft b aS^ j I JU- tc-^l jT c_J 

j-j cS-A-^* _*b b tc. . . « . ^ j ^vj ■( \ ^ V^ 4 ^ ^ j j Ji ) -laa^ o I C-J ^jo d£b b lj jdi 

.Ajb LS^'jj -5j£b*P 

J'£ ojjl^« oLL»p b c^tS “^ x J\ ja lj Ojj aJIa a^j&up ^IaIS^ \Af ) JV 

J- 4 ' j* 4^-- ^ ijj .c— I J**ry *>jj* p^ , - i ja ^>15"■( 4j .j^) •= j-b 

■C... J I a ^ . ^ .>» lj o~u*«l j ^I eib jlj-Lo xjLi-fc ^j^_i 


<0 3^1 ^ _ Y - T 

C — ««il ji j! Aj A^^j aT ji 

£ 

olj—■C.-.- jI (_gjS^U»- o-Uj j IaOjj i j^s jbj ^jy* O j t ^ ^ - ('®XN b-jjij) 


:jl -UJjLp jlaiLS - jj dS^U- Ajj^J L-»jik<»lj 

(f 

C La a 1 . ■ j ' ■{* j ■y'*- jLfcLs wLij j-Li oL^S_ \ 


^ I dP bp LJ d>- X 

4 1_i! Lji> ( jt&\£'-. y* 

. jLeLJ”di j (_§I^j L ^b-u I^p j-ju* oLfjj* ,3^-^" - f 
ji' Jli* (_gljj ,JjL^» Ljbb>«ji Aj d^*l>- jila«b a^_^j j-5 b 

j -uf”^JiL» LSU-^-i J ^ b 4 A.J ijti I ) {jti cS^Uoi b La jtS"c~«l jili 


1. Me Cartneyelal 


2. Lol 


3. Throuz 



ijjj jI—i"jj A—J 1SI4J0 j J JA»-L* 


TT 

.0-1 jlfjL ^U> Jfli 'r 1 ^ J ui' ^ 

f jjis A) .JCOJS ^Us- Jb Aj L J ^*f 1 jO (_$L$5~l>- Ai (_$Ia_Lj j jULf ji 

\ 0 jl >Osi^ T * jf IJ j* j-5 c 

,Oj^ l —11 Vl«j >-1 jUlf j£ 1 cj— jj Otfjj \ y Ij 

I Jut* ^*"P J ^ A—f UJ A^” ^ Ayx . 1 . 1 * J 3 J A ii.il / ^ ^... J ■ ) l I. P^— A- I J> 

j ^ j— iifj a? o Lj j o* jl *—jA>- % \ /*\ aj A \'CIy jl >if bA (j^—*»f 1 jl aa* ^tilf L.ij— 

. oj \j jji ** 1 If y~^ j ^ ^^f 6 V *■> \ 6 V j 1 y~i ao ^ ^fl^p j oj 1j ^>1 jj a -/i ' 4j o Uos 

^U: UV.f 

if (_5 j^aL* iiif U- Ji j j-sllP j3 (\Af o ) ^ 0 J. 

L> ^.Ij^l i —?ry if jjlfclf l j 2 j-; Ajblj>- oLf -Oj oAof :> jb zy-j aJL jl J^S 

iif ji s-of j./z'.t- jIaJL® j -Xij ^jlf aIsjIj ^ bf— .oi jjbl^>- sLf j— j ^jiilf 

jo ij ^jLlo> o»l_yl *_~ 1 pI i^jjIap j—?bc- if 3 ^f (jL—^Jsl^- ^jOjL 3 ^>-j Ij .- 1 * 3 ^^ jL— 

.~of 3 J "A^v* 1 j Nl; j y 15 j lot 1 J ■Aj j 13 



1. I.iebfeg 








(^■bi A 'y /. 


ojM-Y-A 

j^"l -C—*>1 A-i J ^[fjyjjk J Jjj j\S" l.l&jSZ'jj ^U-t-wl <L^_S'j^J *j>- J^S- ^1 

{JL> jj*p ij b (NO r ) 0*1 ^ ^ S *‘ jl !^ I J~^ L-* j I 4—t-L*- Aj <C—)lj Ij -Lap J-ij (_^l jl^Lf 

Jr*——’ A-C —JA £ 0 1 Ut» A-J JJ Ij^l 4—4^-*^ 1 Ij L/* 1 " ^ j^ ’ ^ ‘ 1 » " * A ^ yJ y I 

Ai j CjojA>*» j -Li j ^£*15*i-—>>- jl ij^o^.ij-i^- 4 <y.£ Y J 

,Ajj-i^« lAajl^Ji J <i^J- J O-Li li^J j--rf ^ Ajj l^S^l -kj I j-i I 

jij Ijil O jl LtfUL' aLf" jjj Ijil L t,Jj A>- ^Ipsk LL^-Lk C«p- O jl Aj eLT jib Aj Aa^jj k 

(O jl ^aI j O jy0 Jj y>- 4 iJ jUA>"L< CjIjAmAjj^S" <J *ib^ ^ -ijp^j ui^ k -AjL ^ 

.(^ ^4_a!j J ^/ jj) Aik^ ^ji*ITeLT(_glfr i-^ j jl <i£j jA ji Aj o jl C- r -i 

jL—j jULT jl d£j jA (_jl^j jlALS"(_jlAA-ij j Ja-»jJ 4_j-ls>- jlAiL» j o^Jj J jk>j (vJjjIa 

t-" ■ —• I CA-aA I ^j\>- 

>J I „Y-*l 

^-p <-*£j JJ (^lj^“1 jl ^1 -LU**-I J^>-^ ii^U- Jji^-0 Jj H^POj_ Cjjj^} Aj yLi 

i ^ ^ ■ ■ 1 ^ i ^ 1 ■■■* 3 j 4 >L Aa Ol^l aL*j^- jl .c.-t-'l ATP j ADP ^aj o-uaj jUil 

aLS^CU-i^”J AJA J A*-i*ijJ taLf” 4 jAj iJ^ 1 ^ tj*- 50 ^^ 4 3 ^jAAIS" J Lf!^" 

.tl.i^l 4iS^jJ J A-ij j -Lij 4 yL^i Ij-JiS’ ^Ijil jiJ^y • c -"' 


p*“>^ I - Y- Y 

jL—; (ji^jl j ci^AjjT jj j ijb j tiS'U- Jji»<-a j^K + J^-* 1 “S 

j-L'U J IA>- “L J ^^L< Jajt>- 4 c-j ! jljp f k .j oL5^jjK I Aj .C..^l 4i5^>«JL» 

j jl> a4. , .:.r' J ^Jlj jj j!-lL« a< ij>-j l 4(jj*j (jlj*' 0 .AiL^« <_J^Jl-j y ..■ 

.Jjb IfcAjjjj j-Li 4 m—j 


1. Veil Kevlen and Wolf 



iSjj jULS*i^jL. A.* rt ** (jjL^3 s>jij\S j iji m 1 * -U T f 

,j1jL >j!t \ — A 

C--** ' j Xj I y jjji iC—«J ^Jj a>- #J0-0 cji J jl Ja^jj viS^l>- jij L*y 

L* j3 JjP J |V —jl ^ IS" OJ*-L*i .C—*>l Alilj j I j-UL-j ^3lwV>- 4j jj 0 jl ^®J 5 j^~> aS" 

Jy y jUc^-' Aj Jjj O^i .C~J ^ jLw aLTaJj: j dS'U- oU_^<a^ jj jl _y l j dS" U- 

i^jy b cri^y y 
tlTb- jiaLiy ^ yjo Jely; 1 _ A- \ 

Aj jljl oljj OjUsI 4«>Uj jl {S'*** ^ J Ajl-5 jljl b (J^b. j ^^■■■->;* * dS"U- i_j 
^jjj jljl 8 d*P _v<s^*~ JJ .C~»«l jJLil jj jljl -^"jl"* 0 (3ijjl o-t>- l" J dS" l>- 

O jl^-l j^> j O—*>l y*) L* y jJjV 5 a.Al ' -S"<J yiS"^ jjJ . d.—<' j I j J 

* 

O^Jti J L yb <a3 Oll^y tC—*l -Uj JJ jy ••*d5"U- ^Lt-a j& jl • 

j3 a-VilS"j,*.jJ^U- i jl OJ-1 jUS"j.3 yj ^jl jl<X&» —j ^jb C-.< - i tf _ysa>- i^iy-o-G- 0 *S" jl 

.c—1 dS"U- yjLy ^ 3 j 


J—9 J 4^-UL j - t' 

yjLy j y^Jyl j- 5 j je>j jy® j t -rr i u^Jy' b 

> ulo (Q s ) ji oli y*j Jlijl iS'iy j «-UfcliLo ^'p 0 ^ ii^_jj .-Ol^^o y^iyi yj 

:oJ (L) ^ J> J (0) t jlj l 
Os = k (tan 9 ) m L 11 

aJ jlw *VL aJ jlv Aa »-£ I .c—*1 K jn=»/l tm= ^ /'p j I aS^ 

..? ^ jJ_al^»t' aj n j m ^ULj jLi® l^l »r.■ n»l 

jljl o j - 
dS^li- Ojli ajlaJl - 


1. Zenig 




l r*y \ j J - 

y - 


<Jji 4$ 

c-iL j JUil j —..C^ jl dS""U" c~/»_$ULa ,*^i-o 4j .L ytjL-y 

ojL . c « * j' ojLai* j yT jIj^ ijly-» j ijc y y? ^ <j olji oLJ 

4j c—»jULa y£>-jS^oljj Ij <uwUu ji <iS”jy Oj)i ^S”*c-»ul c~*^l yU- <yl 

y^-b^ij L»y c«l«m -L,«i *\ o \j 'p o yujU L &jLu ^VV) ^ ,yjj',j jLiiil j yL 

p —% J ^ j3 lSI$—!T l_>- ji yibU-j-J ijij ~ (\ ^ A « ) ^ A?"(J I JU- £C~*ul 

o y'oJu.L^. (j-^> j^-r») 

cr^Ji - ^ 

4j j »\S Ja— jj olyai yl l-U C—I jljl ol^ai ^L5” yLi jj y£ 

yj 4j j i<«£^y ^} SL * jlj^J (_£jlJAi» 4yJ aj^P opa£ ifU- 

J LTi^"y lt*^"J- 5 ^y^Lr^Ji jy ^ yy* jj^ \ j jljl ijjj k_~Jy 

y^y oL^sj-a^- ^ ojt>U- .ijlj »•bij j pTly j y^y, p^'y ^ J y.yi^ 

.c-*ul c...» > l yu yJ y^y^ oL-Up- yys Ls* 


1. Negendong 


2. Evans 






u-^i j- 5 *-*«^jb* iSjy' ^ b cf'b^ <Sjj\ *y~ £33 3 c-iTL jlj 

"i^5"”dSb^jJj 4»i>- **" ^ ^.^(.S^ b s b^"(Jpl jj C-j^-U L^LjI .U.V^bf^ bi 1 ^' L —“■<* 1 ^ 

■i^jr^iS3 C-ilS’" ^ I jj t c .iS 

***+*£ £u jU f ^ 

45*”(_£ yy -*£jj .-CS"^* cc?*^ b ■ J “' 1 J iS^ j, £ jb j C—tS"^jll t-Lij J*o» ji 

<f 

d~j_b’j Jjji 4 j C . * i C jL ulwil iJLj a»L i ». fr jj (T^) s\t>^ 4jIj (_£Lo jl jj'ifL ^^kM Lo 

ijr 0 ^" jjil 4^(iTU Jj 

.ij £ bs^ <jc^~ c '“C j jLii* (JUu ^a> jj jl-ul» j jL»j jJii jl 45^^yi^ a 9 ^Lj! y 

a IT C 4 j 11 ■■■ ^> ^ . C L* 0 ‘^—*** j j I ^^<*3 y Jj i i i *) (C" 3 ^33 ^ y^ ^ * ...^ hX»jeo y^ ^ 3* 

(jlaL.® ji t.y^'bj 5 JsL>* j^iS^jjJ? 4 j .C**ul 4-ij j 4**ujJ j ij^J 1 , (S'iS'* t«Oj4j jili 

'^J^L f 4 J^^. ^j^* 4 -^ y^*~* j *33 l$I q 3JLS* ^ j Jj! i C-i S^ ^ jll ^ ^'ilL ^S-L—w.oj ^ i JjJX» 

c^ii^ Y _ V 

.C«m' b^Lfr 4*»i iJjj.tfi>«^ aLTti^j Y^ 2 



ayjlS' j c^>-Li 


Y c = N p X N r X W r 

Ji« oL£”jj Nj- jj eLS"”Np (j( jj aS"* 

4-US j-Cju*- J ^XJLj -UjL*J> ^jjLfcLS^jJ ■ C ,-ui 1 -^-lj jjJ J a**jZe J dt'&f’ ji 4^b ^|jjo 

il JjJ -iJif Wj- J C^h/I^JLj j L ob/J^io jSsJLp^Sj JjJk^-ljjlOjw Nj- 

.ijb C. m I a Jj b j?* 1 ^ j I j I (_£ j~£ j a .Xi <di IS”” j -L i \ -Xtu I J j i 1* Lb” l^i 

LSi^-t' 

‘Js^ (V** 4 j .c—<1 ^1$; j-jw jj ^L-l J*Lp (^jlSaiU ji ^-j 

li-ij jJ-aS (J^*Js ji L‘ el 'j~ut £-jJa^ Jad>- iji ^jptjj ol~L*P .<UL-^»^P l> ° 

4_, jjJi-a 4 j la^jt^iip j Lfc^iS^C-il ^jtS tl*i 4 1>J^ ^Ls>Sl 

L ^IaUS” j oljj I ^JLfclb'b 1 4 ^j> t y** ^\ 9 lb” ( b”^j jif\jj>- 

t_j-b- j jb”i_i_jlk* jb^-b' C^> Jli j {^UeXi^^-.lall j! ^1 jj ejt^lp' .C~wl Lf; jb-; j ols I 

ajlalirfl jJ j y U jlla< 

<jU jJa> j ^LS” l 51 a-^J j 1 

jl3j j_5jLJ-U> j^SJ jSU- t_jW»JJ (jlji jly ^ ^Ib” £j\~pyO>- J LS bei^ JbjP J! jl 
^iu j} -Uj I Jp jl^^ u w*'b'l j> t jlfeLb”j^JL p j -Lij 4 j^j t^jbLb”-Je^laLmil eLS^ 

■(\j jAj£~»\) x>j£^ 

jj-l jj j cs *-'iS' 4 ^j a:Ij^ Ji« tJU j Js>I( jxjUj _ ^ 

-Ltj j J^jlS - t 

(3^*j j ^ j > .JL T L <daj!j jj ail* JlJ jj _ Y* 

eLb"^ ajl* f 


yb T - f 

£AP*—i !>-...» » ■ jJ j^l^ 4 'J 4 ^ , “ J* J* J 2J*- 1 -Lij 4 j jlI j jblb” J*j 

iS jjj JjJ? X^i jLj Sf U . T . ^ 1 j a^jj (^l^- tb^ 4 J i -^t L?lj^ J* J* £ UWI y jjj - 4awj,j 


1. Sqvire ami Anorih 



ijy ji .Aijli *lj JU yy& j aiU^wl jfi Cjjye 4j u-ipl J^U- ji ^jI .C—a jJ ^^U- 

;j-iL j ijlj^ (J-*^' *^“J Jp“lj»* (jjj Cj'^S' 

<^d'j lT^ J^-^’ ^ - > 

^Liil (j^j - t 

£jk l" ^Liil o; f- r 


4^>j ff' “ "^> 3 ^3*^\jt*~ & 
jy 3 ^jt pk“* f - A - 1 

^jlsUiU fljji l) jk J «jl*Ajl .C—*1 oLS ji d^i>" oil* jJj^ y^ J^S\ i_Ji j ^.>u>..J < iJb|- 

ajljJl jl .x5^a lj <oL ^>J a jj^ Jjk j C-Pc^aLS” L jL£jj 

^tia^v Cfz*J '" ^ ji < *~“‘ -,w aS*”^■-*^*' I aL ddiS^j t8 ^" 

‘ij*j t—t ? * 3 y y_j A; jljj^® 'j<* 

L = N p X N s X ^ 

l^"_j> ^Ja-* ^S te ^" il4jJ N s Lyy j ^la-* ‘A^-lj ji oL£"Np j I ji aS”* 

•(\^^° Lji, Ij^wl). c-^l oLS"ji 

<l$S*j_i ^ J^S C~P do JUi ji—« A^aLS” ilJju A) L jl Jut* (C—iIj ^ I y vi^j ji 

■?.." otil^jj jl jJ Oj>Ai Aj lAA^i^JL* y I ji .ijli ^yScL—; l^J 1 ^jlS’jbl* J ^ l^j 3 jl Jj| 

jl»l>- j li .(\ ^ ^ ° C_^J I j>—ill) oLS" I C-.-jv^j j lo _ if; -i \j C->w Ij-L a J- j 413 ^5* jl jl 

jIlXa* . c.,...•! 4_jJ^ aS^JL< ciJ jIaa* L (iS^j 7»ia— ( j<fl^-L£i aT ijLij 

^J. LTi'J' j ^J. ^ 2 - y *i -^1y (jr°j “S 3 aijTijij ^ ^ f£jy 

i£ u** C~jI I tB ^” ^ Aj d j jl ijjii j^Jl y jjliJ> A; .ijli >j 

*i/lj jl Aj*iJ ^a ji 1j I ,_l£iL^»L = \ (^IjliAj'i/ jjt j c-jxl aj^ (J^*^ ®L^”^y 6 

ji l^"_y Aj jlj Qjy j\ jj*>)j £ ^.*^ yA ji OiXi j_£ejl-iJl ©l^” j 1 djl Jjl ( j-j L li 

^ Lpu j jL» AJil*i« Ja ^y jl y lj jjj Oil aJsjIj Jaj I j!j> ,y I ji .C. ,^ 1 ^ 3 - vi 0 1 l5*^^ 

\>/Ccuy,y (Wbr) 


1 . Monsei and Saiki 



tSj Jj L*—S"" j J (jS1,5 ^ j *j l£* ^ 


I = e' kl 


y .c-rfl j jj dS"” jb$jL«j i —j j*e K. j _/_j 1 t^yS"” ^» .«-ir 1 q j I j j 4 S”" 

Oj A; L^S^ j I ji 4^ C-—*1 d£j a LS”" ^jj jlS* C ...■»' j I L« j ^-jLo AJibita 

jjj £tjy j> lSj^ b’ c_ii" lSWao j jb>-Li j oJls-Li £tjy ->■* cs^b^ 

pr*"y J a-Li fjt'jS J^-'> aJ Ojj4> ^ lT 1 ^' i>J y. ,J J^ csiJ"^ 

Ojb ^5 v,m.i, ; eLT(jb*Jf>-L*i 4j j K jl m & C. ml ^a .. i . “ — a Jaj>- L 4j Q, * , s Ln(I/lo) 
jbL \ jSLi j-> J (jiil ^ b jULf(ji^L 4j C^—! 4j ejjS'SyJ J> j-<^ 

• 0- 1.*I e-Li ejli 


j*£ijy d5^t>b$JL*j yL«j|j j -J 4Jil*» b yUa^ ^yi”" J^-l-L J_^ JJ^ '^ J JJ~ )P J- 5 


y"4_rfUi^ ^ 


oy y >j 


sLT Ja^ u if a-Li ^i>- 




f = <\ — exp( — KL) 


^yS ^J£Jb |_£b$J-U C->-L* Jj (jla ^jpS Ojy 4j L« — ^—"bn 4jjU» jl 

ji iy y_ yiLaJ Qjy tj0j iAiibjta y>\ ,yiL*l jl LS^i ^J*TJ ut^ bj • e-Li ejliL*! 

( J-j3 a-L*P jj j~»j J^bTyLib J-cx* jtL» jULTijI^ yi>J jyJ • c —Lsi>^ 

y Li j ■ - a> b j a-Ll 4Jbs^» Oj_*<a 4; jyaLS^^Li^ 45^ ^ j J L>l -L-« ^Ijj 4j ^ala 1 . a -L- j 

Jj b jULS"4$^i_5J-—« £ (jb’b.* ji L &yjt>- bfS^j jL<aJy-i- ^ijy" -d-ib^y jb~^l *^^9 iJ jf^S* 

. C ■ .* I jjb ^b« IS"i i k*."....».j J ^_b* IT y*** jj i 1>«J I 4j j jU cjlp 4 j b j a J_i 4LiIS””1-5 ^ J 



Leaf Area Index 


J (K — • / Y ) tSSj** ^ji 4j ld,;-i(I/I 0 ) 11 ’ * 1 ayj - ^ j£*3 

,<K= ,f\) yii uT^, «L? 





i j 4ijf n t 

jS^I l.J 1 y jyJ *j . j I jjj Aj c —*1 ^IJp jacks' j »_jT i»jU>- eX^4JL1 j JS""Jjl? ^LkP 

u.■■«■*•*- jj) jL j t j aj jj (liS^U- l j >^« jl* j^jLu ji *-J I j^Lu *—■jj) dS^L*- 1 jlj** ^ 


lalisj I xib (jjj 


<P = ® a e’M 


XS’^A J«*» C-J O jL Aj t J C—Jjl ^ jJLe jLj j 3 toijj OjL K. jT j 2 aS"* 

oljJsl tiS^L*- j! i»j jj»- 4 j ji 15 LaJLi j aS”” jlxL jiS*I* a>- j! ji^ *j jl jj lj Og j o—j <!> = «. 

c—<1 2 j>~ aJjI j!xL jl e ^ aj ^ oil (^1Ijj jLj 2jy* jLj *—sj-^a* —^— c~*£".ij £^*_aj jaJ x’j..«> 

^ KL 

C.....J ^JLpUaJ Ojjo Aj U 4 jtj j -^Ij jA JjL aS*"C—« l jT bxjo jLijj(\^A*\ < ‘t^r~r l j*) 

.-uL^ Aj 


(jjJU 3 jy ‘®$Lj T - *\ 

j L j j L*aJ Aj C..«,) l^^jJ j I iiSL jA j-'-*' jU j lj~< (J I j^*J I Aj j Li 9 LS"” -\J jj A —m l>wa I y 

l—w - aJ^Ijm L C^-Ij^SC jjLijj^ d£u (_$I^j ^1^ jljJ^> lj ^UflA JljSsjl ,XiL ^ 

t ^ = &L» o*-*- jj jljj"^ txi"^ \^y jl <i£j j* aS'Ij ^jjj' t^-j J Jjl AJ .ijT Cs^fiy 

Ldfn j* JjO y3 ^jjljjLj ,ijjlji Jx* Oj jO Aj aXi^LLu ,jijlj Aj C- ... J 
J^<a3 JT j3 sjlli j O?*' llwi Aj jLj jr^*“ ^L j Jlj^j I -i £“‘ n Aj A. T ,.«iI j ^S-j** 
i^jljj Jb l>- Lj j^j aJsuIj Jj ^Xij jJ^IjjJs jj Jilu^- <a-ti |»l>fcjl ^LjI y Ojli X^j 

*<' ^j ^»~—’ j jjb'iflS"") ijli ij>-j »xi t«jJ>- j aiL ^h>ij ^j-j jULT jl (jjLj 

iZJjyfi Aj jl jj"j_y* lj dw/dt jJj j2 aiL o! y J'jr* v^'y Oi' Aj *(\^A \ ‘\ ^VA 

:<5 ^ J^rj jiJ 

= RuE . f. S„ 

j 02 j_i jjj j 2 eL_T ia-»ij_J aXi ^LuJU j|JA* JiLw f.S.(MJm ^ jT ji A^ 
j-£ AliLw j NL a]jI*< Aj as^jJ L .c~*fl ejL oijj j2 jjj* oj-o» jl*xlj RuE(gMJ ^) 


.JJJ t— jo> 


1. Gallaher and Biscoe 



ji (jjL yJ- cStJ-L J Cj^L, 

tS c = [\ - exp(-kL)]s„ 


rt 


J-bly- ^ -uij J^a3 ^ jj y^y?. 


W = RuE/fS 0 dl 

j i~ ■ -el 9-lJe -i>- y Ij ji y! jl-lie L i_...etUe i ojU -iJ y L J y&\ j J i^—7 y y I 4; 

(_^L j j! j j Cf jU tS' j l jl-lie .C—<1 C—iIj juts' jl jIj j t£\ y tRUE aIsjIj y I i Jm 

Jj C L juts '^\y j!-lie yj i^Ss- y .C-el ^t*jj JS' jl JjjiSU \ if yy 

'j - L *'J cs^ J j RUE jl-tU Jyj y_l L Jj jUU y t if ^ l? yr~*£ (j^’^- a 

t JLfcJJ .y U—eJ jl (_Jyi U—Lp 4 ; Ij .iy- lS y-ljl J.1 4S'ij-l^v» -LiJ Ij juts'jj Utf y*OJ>- 

ji J (J y7 j-Li JJ-la^-o J C-> 1 jjt-i £j3j Oj y-P j J 41 sjIj y I aS' j I j I jl .-tUy-j C-jIj 

, i yL) 9-lO C—wl U 4 JL J J LjS"t; fl ^ )L—S' J 




I 




sJlo 3 (jy f - 1 - 1 

u ip I j L - ..-J -U5y" l^ly! y“>U« 9 yJL yojL LJ I <j£L7 4 j 

4 S'u " ...e I j I jl .^S'l>- j_JiL j ‘Lklj-i O j-i 413 £ J^u y (3 j^j j -UJ^J yj aLjIj aS' lU — e 1 y l.. eUe 

J ^iapl) -US'y (jyj jt>j jloJti y aS' C-*e| y I J I -lie L utle stS'u^j ojt> 

Ji iy aJsj I j •"-■■> S~ j j iS' C* ■ «*> I j I LlIp Aj l.a."g- I I . ( ^ ^ ^ o l y^ I yS*M ^ 

l^r-Uj^o) LjjU Sts' Ja*e y o-Li j y j—S' J j £^ a “ l Ij d-LS luL j J y i> j y I I- 1 

9iLe C - .... J j'jlP C^J (^ j^jLS' ^ J S') f’ w 4C_--i l AkilJ LJ AtS' AJ^ ys (^I^J .(\ ^ A*\ 

CLjIj C J £ w 4j jS' J ,J-A3 (_5 l_y iy. | C . — fc I L-3 Aj 


d ^V^Le-e fc' w 31 -lie J j-S AIU U* _^ 5 sJ J j_jlAjlkUe lj jSsJi ^La ^ 9 tS'jloJt ^"1 Jul ll 


( JL jtS') D t^t-il I jUu iyyS'il y*y^Ji* aUIj ftjy aS'C. .el LlJU jl-L y I .-US' 

^jiUe jl-iie A; j ly jUu jLu j ^Lil jU«j jti 3 yj Ojlii ®ts'-iij Jaj jl .jjU ;_jk 

C -.e I ^1—il uJU 4e I^IajjJj y~J (^tis 15^3^ aS' jl U-JU Aj .1.“ ,>el C-- ^ . jjl^ t aj| U-JjJsj 

(_^Le^ jj y aS' yUj .c..el ly j '^y j3 pt-il ■w>1 C-Jilp yj OjUl 


J. Azam - A!i etal 



l y I u Olv WJJ>- 


rr 


D Jaj j 03 ^ •* JF m ‘*^’ ^ ^ ^ o^-^i 5 j*. 

^Lil <_jI jli«j jlis 3 d^ojj Aiajlj j 3 ^jUj y*> j 3 ii^j" 4 >- jS^I .>JC 5 ^o ^,—jJ tj ajiJl) 
L 4—1 liLa j 3 i«Lij c Uai ^ jiD J--W Ijj j c—I jJj-i J»li <-jy?D jIoa* ^yLai j^&L* tc—-I 

■ C — »*'l j-^-lj iJ-ij ^L^jurai 

sis' J^ijJ jl ^-X*A« j C—I C-jIj L—i aLS JLij s j 3 £\yD jl-Lia tRUE l_ 5 ^>L>- 

j3 t^j I a^Li—uI a j^j L -C—«l ^jLJ JajJj3 L *?ijjj l_»^* 3 jl sJ*>l»- ^ 

1 £ a j! Jj| Ij lif Li- <jl .C-^l J) jau J jl jj - jJ^JL* aLS"" u3>* J " aLS^xJ Jj 

4.ak..» ii$vj b aLS"d£j 03 U jljJ^ AE (^jiwJ JS - *jl "*^ 4 jj^Jb l a l£~ 6 1 C3 j j^>J 


w = 


(^ w D)(Ae E s ) 


D 


>»■ DiU (joLaiil X — “V — T 

kifjL>- a^U 4 ; (^iUaXJ 1 ) ^y-l> Ij ^CJ 13 j 4 ?v« j l ^LftL_S^ jl (_ 5 jL__i j 3 
i j^pj ^la^u -la»-lj j3 tG C l \£' (^JjUaXsl 3 \—J J> 4; .c—l OjU l l~—’ th CC-iljj Li 


ll 3jJ -AJfcl ^jI 

G = Pg = h(w — wj 

(^3J-^* 3lJL*. r 4TCUi-L* jLij ^JaU- L .C—I ij?*j -^b J - 5 a^^ly P jl j3 45^ 

jl aLS^ J ji 3 LjtL*P . --l. V . ^ bg^ 1 a 31.4.".^' th j^I^j 0»jLJ jlu-io jl LjJ-La jl 

.-Ulj (> ^ 1 l.<3*>-1 (^j-i^lj 4 j JLij 

^ L-.».^ k£^b k ^^ ^ 4; ^I^j . Ij ML J3 a *■Lw' a^Lkk I ^^Lfc^l.i,> I^ ^ . ft 1 u^ ^L^j ki^bv I 

.3_^>j 4?ljl L 4iailj j3 oLS^3^jl*J-^= i^bi 

J t»3 ^ *& C—>«l jl jaJ C-P j-jj 4>wi taLT ii^j oLa- ajj 3 J _jia - 

.C—*'! jLj 3 j jk 4 Xi j jlp I (^IjJ (^L*3 \j j Jj J j* 5 4>- £ I C3 jki^> 
J JZ &jl eXi ijj^J t-a I jlUA< j L^f o-iju *_j_Lfc- ^j»^J -Lij _ 

•^ur" 

t_J-L>- jJ^Lj jiS'i-b- 4j k_3-L*s C... J J a-UlS*"3j <_41 45^(^L^o_isl j3 

jl i.. S 'y 4j jLj JJ^< .C—«l iXij a- V . ' . C 3J-^i^» Ljy Ij4 j C—-I J-fli j3 



jj ^jL-> j 


fT 


i_j-\js l^^S' y Oj-i c-p y* L jjaLS^\; c—! c..,^\5^ _/ j c..,J^l$' ^ jli 

^»l*j iS""C.i^I ^IaJ Aj d.,^ 1 IT^jT"lj d ..^IS**^\j ^ ^h * ti^d^ Jjlsld d d S**^7 ..m <■< jl 

■ d..^'l o\S dJ y iJCsS"2>j d>w» < I iC.y.J>j ^1 ji ,2 jmj Jl»- ^fclji u I 





LgJtAjo j) Joe 


^Uj jL«au>-l 4 j £jj«i jl <J-j L»l ^S" ^Ijj! \j^j^° jil o-iJ> 

fj' t>J^r- J , J- 5 W- 0 * j' ij^ iL j 

.-Li^o A3 £ Jai ji (JiLrfj) ^jI p jl yS- A; jl l ja-J y> 41*>-Lj° j i ^J^ LS^j jUL** 1 
jj ,i jaj jL a3j j- 3 Aj jlji aS" 0*«l tSjJH Ol'-^AS Nl*^>-I j I ,^Ltfl C~1 p 

c^Wij y^ *** ® J-i aaj j j!»S' < L‘\ a jS "^ iSjJ I to-i-i 9-Ubli» L$1 j l$jj^jz ; 

*■—■•^-j** WiJ_H jj-jl ( j* , L**'l _/! j jj-^'ilj*jS C*>-L»< .Jji A^Lu Ifcoili j; 

ji jb Jpf- 4 j ! ji aS" yjj Ji Ij ^Jbl jjjll Jli-° L>y Oi ^ ^lfc9ili jl jXa^uJ 
»—«li3 4 jL^»" a£"c**«I jl j^y jjll3 ^1 iajj jJ—JIj o’^'l^I aj Ij ^^^£31 jl-u ii^j 

li ji^> iJa-.-a’ jj jj j Oj j^> Aj j C**«l jl-L* C~«jLl* u^Uj u-j j+P jT j j j C^«l (J-—jLj I b 

V = I.R 

. > — 
vix-S jj Jj ■ L --‘ J I (^*-»l) c~«jUL> R j (j~°I) jb j^- I t(cJj) J--Jli> o^b^-l V jl ji aS" 

^jjjl aj L^jL ^IjJl jUaJl i_j^ib j ^l^ssl# -'OjS"£^>j Ij jjjlS j^l jjj jjs jl.Ai«J^b 

Alilxo Oj J-0 Aj *-Li O-Atlwo .-LiijAJ (£ jS 9 jl jjl Ij jl^j^ - J 9ij^J U-^~^ 

^af- aj jj j p_JsLju>j^31 jl L C*^-Li £j jJi Ajaij 4^1 .C-30j3i5)i j -Uljj NIj 
U jl_3i-l ji la9ib jl ^-a.ljp dy j ^ap ojj~tf jj JU- .j^ jjj^3l OjO>- 





<i£j Li jL jP^- jlj*^ LS^LT’ii C5 ^ji (Jj^‘-^‘ jl-bL 4j»- aS" i yaJ j y^i jljJ ^a d^_> I . ij» 

. d.jL i jyfi L (Jjb ^ R ^ lx** tX. ^ r d^- j\ a-da 4jd-L* i: d — l ~ > ^LumjL ii 

(y I jljj" J jjli -^L>»j I L .Ju^j ( _^ jJi Aj .. '^ -j _^z* vd^-L* c j*_Lp jl ^y> J a.a 

o^aiLdl i_aJiSw» dNL-ji ojl ^UI^j 4ipjj^a j_jjL5 aS^lsI^jIlS^ 169 - 5 ^^ 1 ajLil jjd 

4j OjXj L>l tl— •.■*'! odi (_3jjl (.5 I a dft ld» (^Lfcojlj (_£iL j jl-L L J^j ti^J jjj^J ^jip 1 ji 

~I* 1 ■■ ji j jd£ j_j^l jjjl^jLj .O—«l sdlji jljl ^ (jLbaiLddl L O ‘_) 

Aj L$j I jl i \~a\>- djLtfJ aS" ij^' l ^ a J da«>l sJjLo jj5L LfcBili l£jJ^ 

a-di 4i>-L^ (_gj^J^j ji (JL- 4 j L I jP~ LI .^tfLj j^ljS <0 j dj_»d 

dJ*-L* i^Vo-fc J C . —J' j«J d>i-*-i jL»*J A^Jj ld-»J ^J ^jlf 1 l$li 4j (_£ jjJ^j AS””ld*jl j I I J>- ?id*J I 

c-^Tjiy iJsW (_5j jJj~i ^j~jl^3 . ldaj| 9ija»J .J^Jd diL OjI-^iLjLo iLfi • • _yj" Aj jit? aS^Ij ^jdl _^5 

jl_,.j j v„:._■<I sdjj oL^j>-jr 0 j*-Lp aS”* o I Ljlf .ijai jL sjL^ L L^u aS^ 

.diL^ ^ okfr i 1 y ea r^ T 

3 c uA ^ q wVji \ .t. p> I cZ .,> L*^ ^ $ j** C •P*' Ik** 1 »-U i-L^- ji^Lj 

»ai 5"-uij i^I^j Jx> L (jjjj L jjjls Jb> (_^l j> (jf.1 <; .d—i*! ^ i^L^jjjL 

Aj dU I j (SC) d5^L>- ia; IjJa t(I) (jjLj I c(F) z£ l (T) Li i(S) LjLaili ^jjili L .d^-La 

li_^ \Ja~ 0y j >_j djjtd 1 aj ij i^Lp. j'y^ 

Y = f(S, T, F, I, SC, P) 

d£j dL-Lu <d^- 1 ^ °j^J -C—^Lf j I ji aS^ 

^jS^iLj ^JaJ jl &^jWjlj o^-U^ \C,\j_ (JL“ Aj L ^S" AjLLj Id .XiL^j) i^SL L p’ jlia JjldL 

a 

c^>- (_^Ia<L*jj c~>-Lj O^jli_j>-j L .c..j'i Ad»-L«J t-LiL j^jjli L 4 _jLL jJjI3 

.-\jIa3 jh ji o^j^~ ^ (^Lb^-id ^oLj l^'XS' i^^dp a~jiL»lj 

; jlj ^d o — Ai ^ ^ jlj (^. a — Ai J jj j) AFRC - WHEAT CJjlo-Ui Ad>-Lj j-J Adi I 

.jjj-ii j I dk ^ vadNiL-aL" ajlB-iioijj I j*ij ^r^alS^LA.jiL^djj-^Aj ^(\Uf 
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4Xj| jL» j d£j j3 oNl j*a 4 aA 4j J }y»J Ij ,Jjl yj j ) Ja^^J a£"("..»! 

:i^”4~a>t>Lx ^j O _)yp aj AS^jjb >yr3 U^-Xa dU>-Lw (S^y jzj JjNj 

^yP U“ 4 fl . l 3. X a d£j ji (_?lAPjja O-Xa jlji (j;l$jjLajl \ 

L^Ij ,jjd>wa j o jjJL dJ jl u— > ■ y L yJ*\ i^lABili J-JX - T 

dTLx j oLfc-iji-u. jjl _ r 
JjSsLaP Ji oLLp ij ^L jj! - f 

IjjT Jjlil* oljJt j J l ^" - 7 - * : * j' _rf! - 6 

d£j l£W; 7 ": 1 !^r-^ T (j^L^I j»; I 4 XJ lSjI-X?”aj_1»^ 4, ala-a d£j jj Jj4> t\S d£j LI 


4_J J-X-a (_£Lfe ^jij Ji£* *^t** J^iy 0 ^l>«jl ^jlxtjjjo L!> ^ ~i^*J I jj-X J (J-X* 

.c—J j L - n - U I ^15 ^aLTjxi x ^l^xj 

^lafrjjjo [jL^-XjLa jl jl ^J-3 jbtfl^a J Jj J-Xa (_g L fc . ' .. » . 1 ; jLj <_A^9J ^1 L 

^jialj-jl v_^j_a C-jjj-l—a d£j L I 4$"" .XXiO jldj ^yynj jJjjlS L$J-Xa ,jjjl,S f_£-Xjia ^Jb 

^ . X a _ I L^J -Xa „ t . ,a | I j31 y -J ^ ^j—a^lj C I j3 I <-J l^" ^ A ^Xa La | ^ j&* L ^ ^ 

d£j ..XXXS”* (j~«M> Ij L» L C-s^L-i e> -lslil -X’jili j -Xijli Lab-XjI j Lft«ili C-a»-Lu (_jai-j-» 

J&> j} L OUtf’L j jl 6} La. ml C !& 4j J > " . .a I oLf jUj jl La C-^-L-i j ' a y sLS^ (J-V ^1 

xliL^a d^J 4 j jLj Ojl-^j }J*"J ji^al L JL»I>-I i$\y t-UlL (j~»wa J ^^a>w^a ^LalS^4i»“ 

^^Lf-r'Lre, ^"1 •sy'ts* a^>U L^y ji' j^ajT c-4>-1 J-Xa j y>y L" ^jL^^ Ij L* 

«*■ ■^|pa \S* ^ Jy* ^■■■<**« * J J I La 1 ■ -a 4S - " w-3 ^ -Aj ^ L »X*a Lj C1—ul—J I (J -Xa 


l$)aXC - T 


(jigjjji r-r-\ 

iSiJ^ ^J 3 ' ■ w0 > i ty prLS^J^" J (l?^’) j- 5 ^ J- 5 

<S ^ 

C ^> - O^lj j jldia dLajLj ^ ya.n^ J J{ 0 jJL I jl B-Xi ^ >. L a Jajljj y yi ^a 

Ij ^ _J>- BJ-i 4Jji-L«a B jli si jAbw jl ja- J 1>- j J S J LLl*a I C ...Mj 4^" d...al j I LjJ-U> ^1 L.. -UJL»J6 

U #i b jlUc^ L_i ^jialjil 4j J^li J BJ y LfcSilj jl cj4 : ..<gjj’jL |*5lj J} L^J-Xa I .^jldj 

jldia L L^^kj — r^* f i Axk’.a d^j Jj aXX^ J^a ^1 .. ux .- j 

jl l 5 xi^i’lS - ' ^L^Xfc j. s dS^ Li- (_> I I JL! j jli C-ilS^ jl^ j ji dS* Lx j.j s-li a ^asX j u | 
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(SjjjliX' J J (J>J Lw J Lm> ^ A* 

4^fc j> ^.2 ,^-J^ji-j l5^ (J»Xa j\ L»l .d..4^l 

r£3£ Jaj ji 4j j^l5 j o-Li O £ (j^U- ^ il a ' ..* j! <J*L» ^ jbjJ d-^s*- a^lid-t ij y> ^lia^b 

-d—J ^aii>wo jl»L* ^jjJ jli" 
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J |_£j b* 4 .—tM (_J I 4 J wLo J 1 X d— J ti |j £ J jJ lj I '■ " ■■.* ^b IT 4^" (_£ ( 4 ) JjO ^VJ 

ji ,jJ‘ y»^ o-U«lj ,jA>-l— j a *ui» jlr—; ^b-f- -^jb jl_^ jl ^aj £ 

<Ss-» Ij^ t l -^lyj' ji ,_r«*“l- ^jj (J/J ji >ij—^ ti ^i j' tjiW^ <j~*f 

^l^Jda i t _J^ s ' J'— 4 .d-—I j y> i^S mS- y *_Jl^» ti^j L Lfc1 ^l*ljlj jl 4^ d—I 

d... t . 5 ~"j C->-L-« j vib”L>- C-jjisj ^a^li ^l4Jajlj j' jj 45”"di 4 jIjI ^ ^ 0 ) ^ ’J y 

.d..^l adi 41 >-b/ lild^; jJ 
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a]oj Ij 1 .C-oi [S' C .- ./> ji IjL— ji ji .C—•»! ^ 1^- dj jis j <Z .■«.*.■ J >j jl ^ jl—"^ &d 1 d-^i j 4j ^. ^^.1 .* 

4dia~.—i ji dd5^ jj j j ls»- dj_iiaj C ,^>-Li 1*1) ijb U»- d-aji^j l ij; 

llldj-j ^gUj )a’ « ^ jl C—JljJ J*L» /^jl .jjb }j>-j {s*' ~ ~ “ ~ n ~* : 

-ijl— ?»-*! j 

:^jb L5 Sld^ J»U y/0> aj l^d* ^j! cdui_y 
ji djji>j ^^OiaS-Li jU-dl (Jli* lS^ji <A*)Uaj» C*>«j aaIsLa L i— *^Ll« c-iU^S.') - 

• C—-J ( il>dl t, r aX^S" ( 1 ! 4^LJjiaJjkl- 4 

. 0—1 Oib jl ^ Aj jLj t J*U> jb J C-^-b/ L$l jl ijiyy L*ASj L»-* - 

AiJj |^ Jb* A-_^* |j alb" ^oj J dj ( i _y*ib l 51 a*Xj 1 ^5 I 4 I'do (ji' jji 9 Aj 

. ^jU^wo J^l J& Aj Ad-J 4 b JJ jbx^xi Ja-j Aj b t ^‘ d-*)l»3 


1. Vossen 





Jw4 i 4jo jJl* 


b u a».*iULa (^jLiXjji j^l^lXo f — X — V 

jrj jh ijy r“ Ji & C-rfl yi!J iS^-^d I j* ji ^g~ v * i^"^“ ct$Jx» £jj jjj I ji 

j ^yJly) cxj! < *■' "” •* jl c^>-L-ii y yjx t ~- ft - r ^y y.<S^<. jr~^ ‘—’j^ •- kJ6i (- s ja 

L L$Jx ^y ^jI jl oLjy- L (_£ix*i* i^xaj i^l+Laj ji .(^ ^ ^ \s^jy 

Ja-> ji Ij j-i ^ 2 -" jly <y i-J^- 4 t£l y tflx* yl j- 5 xt!j>- ajIjI ^_^L*-c- y-jyjj ox* 

^jjj. 1 ii^_i>- ily ^yl. xv* -■ j yxyj o~y* 3 *.£Ij ®xi <—j«i>- ^IaJU tc-J X 
\j ii £iy* j —r° *^5” j*j j ijj y Ajljjj Oj 4j xj I y ^jj! .ij Ij ^yLT 
ixl iXjijx>^o ji ji lr x£L y .» x l£a J^Ui xjly y Jx> 0 *-^x J J»4 fi L^S""* C-lli^J jl» j iJ 
ji yy*j Oj y^ A; Jx ji LbXj I y jij y j I jl ii£j _y t ( J»*^' jx ■-xS' ijx>u> yj Ij xi j tviS" l>- 
CjIxalJL* yLj y jl y is* ^ J L»i jl ,yjlj jly*^ *d j£— yi C~£ j*j O / jisJ 

yy^" ^jy^ ^ *'j^'y«j j' t ^. y Sr^v ji' *i y^.j ff'j 7 “S 

ji y>- jly ^ Ij Jx» AlJl .Xj I ji ^ < 1 .— J l^o Cjjj^s 4j l ^J\ 5 ji A L»l >— 

.Xj-i-^ j3 j* cJU- jjjJ Ji J C^-U yj 4jL 


j*j LjjJ jLJXi (jlio — uJ^Se) jjlao ji ^AnX lCo ^I^IXo 1* — T — If 
jl oiLflX«l L* oXft ^^ .ijli jLjx> oXb 4j L ^y « ... J i _ .;l^o (^L^Jx* 

ijli y Jx» 4 j ^ o„ .... ) l^o Jx» C.. 1-'1 jJij ijj^> ^x-w»u jl l» (jiilj i '^-»y iS^y J**- 4 

Jx* yj JLiU y Jx y c ^lx>l (_r>»d j' i^dy^" ‘J- 1 -" ' ji j 

yUj sjji i^l y jljL< jl'ix *£ jl ijP j9 Ij •xS'^a 4—ub»»*» I j iyij L c-jLIjj jlxio & C«*jI 

)(^yU^^jJLijJ yZSX ®Xill L) C-.j A_jjv ^15 jj j ^jM 4j t_i\jljj jlj^ 4 txiL yiw 
xlllJj = jlj^ - l >—'I ijA> 

y-AJ <S^y ^ -J h—jI ijX L jIjIjj c^IxS^ y oUn c-Xy yl 4; 

y>x ojU-i yjj Ij xjli iyrj jixx* Jl^o L ^jjy»iiu-j Jj jlxio 

l-.^i flX*j oijj I y j ji Green j Ampt ^JiLx^ j SCS 
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(jjjjLtSji Lijl* j c-»-L» 


f * 
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jl .(USDA t \ ^ V t) a1~u'I i^.^y aw ^s^~~° a <—.<u*4»Uv« jj jl 

d5 "ij-- c ,.,*L»- j C‘4>~ jl a jlfl- T ..*' j ^-CiAdJa jylaLo Aj ^1 jj ^y\ 

d5^l>- L* Ji A—*1>va JjLs i—.Is l j!>w ejlaJ* y^JJ J^iS* (jX ^"^ *i 

y j l^....^*.< j)-uj .sy, (^ ° CREAMS j (^ ^Af ^ j y.Uu j)EPIC ^^Iaj 

ij I -by* j^-bia ■} a^li Jajj L?"*"*- 41 J ^ Aj -bstf J jA*<9 

^]a**< AST*Cww! j 1 Jjy ^ " o JjL» j (4^-Ij jj ^i.) C-.».■) -bJ^j Aj jilS A 71 lam aS" 

(^1 y EPIC Jbm ji .-b I ^y> ji a_jUjj Cjjyfi Aj jljL A*_fc J *}y a—<T 4j ijij Jjliij~P _,Iaj 
^ “ j *1 o yj ijlff'b*• ^oLta .jAj^laJ ^ A jI-Ul* oij ^ 
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1 j (jjl .ijb ^ c~j jl?S j (P> o /V 6 ) ( J~* j^S^jjtP oT a£” 
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• i lT*^ J ijl*Al ij^-J aS"”C—j»I jl ^y>ji ol^jT -biLP — . 
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ji <^j I j aUjI jioljlj y> aIuIj bj>«J GREAMS, EPIC JwU jj yj ojUj 

ijj j Js ajU-1 j ijlj <*—4* l y~'J' C/J »(ASW) C—«<1 ^ 

j3 I jlj~« J S yj aIsj! j xi£jL»* jl cjliljj y>w» ^Lil 

<j (S inax ) ^jljl-xiU j£S"\j&~ Jx» jj j> ji .c..wl oJul 4 j!jI j£i ji 

‘iy*^ 5 * jj j Oj 

^max = T6P ( — 0 

.CU*jI (^jS'UJjIj jl (J-j) ^ 01 ji 



Root depth 91 cm. Toul pcrotiry 220 nun. 
Root depth 183 ora. Total porcsiiy 345 mm. 
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ajL*-i 1 jjfcUs ifo I jL, Sq i) 2 jj\ Ij Ij a]sj(j jj I j 4J9L ajL»-i j K<$ai (j*j 

.G—J jljL 4—'-Li jl J ll* OpG— 


I^IJlc ( 5 ^ jUi aj^jo OLSji* jUa**) f-f 

4sj- ajldl—I ' 4 ~ _' ^ " I_'i ■,■& J (^ll—a jl 8-Li 41aL|—i J-L» ti^j jl fclj^'- 1 if Jl JJ~P Jj 

±)j* 4j Jlj— jjj 4 _jIj>' ^ Jji a^ld O I jIj j 4— f>y C-^>" G——— < jla. !** -Lx jl ^j>x]a—i 

J- 5 L> J^f* c^JJ yArf £r*y l>'>. J t/c-j 

oil* ^>»j i^ a *' *^b jr®jJsJ I o1-Lftti-<> J~~f jl— jj!9 JjiJO j ol* JOj. 

yjb^iy ) O—jI 4-Li S-Lfc L—a (^le J J..f 3—' J2 i]aj\ J jj I .0—1 s -Li 4 _j -O- ^ * . / >. >« J ^LaU l di>-—>- 
-Lj Ij jjI—jIj U- jj_l jJ .diU^ jlji^j 4 -jI C-J JJ-L*i_a Oj^fl j,S Slj^A* J (\^ VA (j£—— J 

jjl 4j -0*9 £ Joj j2 -LIj 4]ajlj jjl j2 Ij A-ftl j jjj" jy jl ^L*JU O-Li 4—J.i>- l^l" if 2j*i 

^-L Jaj ji ifjj ijo j ifj jj jjl j2 .jy^4iUi*«IBeer jjjU jl jljJ^ jjlo» 

Ojjo> 4j Ojlal* JUaJl L?ljJjj j ISjf Of>- ^ J UOi j' ^ J* ^LSif^^ Vf T J 

j2 4—J-i>- l J fiM itf jJ~ (^Ij-ijj i)\jj (—-J Jl ,jjl 4 j -2 ^ £J& J-5 t_j-L>- Ja->^ 

Jljj jjil j2 .JjaJ oiUlrfl aLS "^jfh J Ciy"(_^j3 d^o jj jl Ij ft Jau»*j« d^j_ 

4_j jj-> (^•AP'Ua —1 J»&\-f Od_i •‘JjIj (^<Ap Cjjj~^ 4j u^jf (J>"li jJ jjj O-Li 

J iS'y 4j jlj jfljjjl® 4j 2j^ ijJ 4j J 8 Jjj oLS^^tflsL ^LkIjL d^j aS^J jl J jjj d5” 

jljj’j^J* Ij Orib O-ti jjjlS ,jjl jl ajlal*ul L .C—«l 41 —j!j ^jf if j> 

^LaJU O-Li ^1—jl J OjjjJ j J . -Li Ij aLS” Ja-j jj a-Li 4J j 419 Ij jj^ jjj ^ I a Ij I . j ^S”" 

4—ul>wo iS'i-i^ Ja-'jJ 4-Li 4 —j«X>- jjj jl-tA " (Ijft j 4 —j I (^Lftajlj jl a jL j l^l Ij) ^^jf jJ 

(RUE, gMJ b jjj 4—9 jU-Llj jl aj l a r — jI j 4 -Li 4—J«i>- jjj jl-Li« L if ^jl j C- jI 

.2£ 4—ul>«^ jljJ Ij J'< m j! 9 (jlj^“ 

U^J-«a>- ^jl*j4— . i (^L^Jjy# jJ (^laj J .. f 4djjjftp 4j jl —j j! 3 J^jijJ 4jLtl (J>jj (jjl 

J J>-J jl—< jl9 C-P ji J jj O-Li L t» J J-J Ij L>- jj I 4 j Ij 4sj" I .J jij^jJ* 4 jLdl— I C 4 . 
jjj^jl 4S^ ^- tf‘ .. i > OjijjyJ* 4-0 4 —jip- jjj jl d » 4j 4 1 .,. j I j I^-j ^XP Ij -Li j j ijl-U 

jl j—S”" jljLP 4 j tjjl-L^Sj fjftU jj I .2 jij^aJ 419 J- 5 "-L-^byJ 1 Ij Ij »l f 4—flil>w* 4 —L Us j 



ji ijjU- A-_di j yjLS” j cAL. 
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Lj Jjol jP Ajjl y> Aj Al—; .xS^ J y£\j jl j lj*» Uj J 2 jJj^j> A3 £ Jaj j2 .LfoJj 

jLoAlj Aij ajLu Ja« jj .2^ Afclj>- Ojl-A Aj (_£ljj jLi Jjj* 0 i_5 j—*" J~3 jlj* jlAAo j 

iSj^y* ^y j~£^>)y j - 5 oj^ j °*y y. y* J jy J-:“V 

4Jji- Lu ^Jjo I jP Aa_fc y3 y" yii J ^ ^ Ao aS* J j IJ ^2>^y AaJ I . i. I iAj L J"’ cj j3 [S^y 9 ^ I 2 j y* 

jl (a ^AV) ^ \^jy 3 y tj~t3j ^j d^-* l $\y -zy 

j y <—jA>- ,jy:^y* ejjL jl L»l j8 -jI aa I j^j ^apL^j yj^lS^jl <Ja« ^jjl jj .AiS"y* ajLiA«l 

j I C-J*-Li j —~a j! jj“ ^ Ja* (jj I jj aS^ ^ J i OJ _f{J* sjIaAuI _y vi^L'Jj3 jJ_jJ Ojj-P> Aj 

a a—*j l5j^ ^J-yi ^ jl-fcly"^ ^yr3 ^‘ ■ ii , , ‘ j jl lt Ai yy j aS* c—.j 

jJ\ aAi 43y Jaj j 2 j~j ^IjjjJ j jj—jl>- Ja« jj & AI^J .aL^jA ^Lljil JIAjj 3 j 

.jjlAi jt y yx* ys (_j jJJa* ajjA»iw> jj aAw > J i 4j|jjj (_$Lo l^jj C—^1 y\ y$ O^jt* y <Xj\j—*j 
j 2 .2 *33^ Joj j 2 j t»i Ajljj j a« 1 ji oL-^l^w* ji (_5^ a^I 

L I^a j <—11 j^Uajta Aj Aiojlj ^ifcL”j (jUajjj jj j^j j L»i ol^~jJ ^3^ JtX 

^ j I 2 jli 2 j >-3 j -■ ^jj aaJI \£j £a j^Ail yxS*£ c~^l y& L : jS^^’U j J-^lj3 

^A-ijj-^ J' 5 •^r^'jj^ -C—*1 jjj jj | >uij«_Ij" OAi j t»i JU jj Qjy i y>y 

/ W V 

J ^iJ yS'\3>- Aj jT jl jj-iJ Ai^pli^J J Ajlili Ij ^■~ J ^' tlj A^ y y, t* ■> 

j L »2 *£ Alij^J ^y I \~p ya>~ tAilsi _f oiUi^l AFRC ^xS J x° jiljoL^y ) 

jy (^'^ , Ji' > ui' jrrf^ 1 ^^ ^JJ^ 1 *i 333 ^ 3* jy 

yi pLu 1j ^ Jp" - ' ■ ■ - 1 _A3 4 a A«i a i Ia A kI (_j j j j j jl j-p Aj j j j (jy® J L° i I A>- J j31 A>- J 

Oj-i^ Oij jjj JS'L$y J A_-Uw» 
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Ojl 2 2 l y 0 2jJ j^Aj aTI jrft j y jLj A»_i ^ JjC-3 J 4 (Ja* jl a jLiAvl O A> 

Jjj— H jy^ij^ C Ay y>- jlj*» (_5 jl !Aj= 4—jUkIJI Aj AI_w- aT c—I jyjl 'illj 4i —>u jl yy 4_iAJk 

^^asIj X.y.0 J (jjLuajLu I^JjI aS^ y>l>- Aj ^AjL 4^/1 .C~-l jt*A> Ja* jj ajLiAul 

-Jjlj y£> 0X3^ ojUAjiI CJj'Lai j C—nl 
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LtJj-a y 
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U*j' 3 f ~ f — ^ 

I jj'Ci y*~* jl yf- Aj jl»j >^3lj aS"" -A'-".-h jjji ljJ-L» (_gljJ»L* l** l** I 

(J*b» jl ^£~*-l»® Jli* (^gLti4jL a ; ,x£ y> j^2J LJ yS jLj Aj lj ^ .X~.y 

eil fl* .*-! y*X> jl y& ^ jl-j i j l >y (^gljJ-A^ jj ylo lJ jb jl . C~-I dfC-jll^-l 

(_gjL»« a..._w xjS '^a jsF j^j *i c ~r~ 1 ^b Lyi b^ '■■ : '" l" f*b* b Jj'ji 1 J c —' s “^ 

J 4i5^ £fck-« tyley) Ji* ^IfjS J t}y lj; £y jl a LT (_g L^J »L» yTI <w_j" y ^1 Aj 

. j~JZ eLS"oL> jj j^^L »p 

.u. r .- a ii£yli**l aTJ jL-iL L^Jjj* ji j >AAjly ly"iSLjJ-b* o yri jbl 


3 (j*laS lS4^ Jj5 IT - f - X 

jl yy- 11 j j^Jai LS iJ L j~j I_y_ j .a ::—* ^*Ja3 yUi ejlai*-l *jy jUiy i^&L p (_gljJ a-* j £I 

ji .jjloj aLflT ji c-*}aj ^op jlj-« c-4?- (j-iS j j -OjL^ ^*ly j^L j> 

ij—j CJkL-1 ^Jp jT JjbLi j ijli iyyj l JaL’jl jj y.nJai ^Jp 4 J 33 J*p 

J* 

IC—-I ° A*- j^gljlj I*.r^.1 C -^a Li ^Up .C.J lj—- j^JLj j <Jljlaj6li«o 

4iS^U- £^ypya*- tljJt* J (—<1 (_gls>flib Ji» tljljjj (^l*9jta ji C—aIsJ ^*AP _ ^ 

L jli* y. jjiu (J-L» [_glfc^io|jlj ji C-xka ^'-^ , - X 

<iS"y yJL^C^S-y 

ji jS y> j C->-Ij^j ^hIL» J-U ji (_j*^lj ^ *“-y jl {^jLuaiLu jl j^Ij C—*lai ^_lP _ ^ 

j Jj J jb 

is^.LTii, bj' J J jLaj (_gljJ-t» jl i—SJjt 

jlJji« aTU ' . r .- h PM^ S ji^ljb ^ljli(\^A'T) ^jy J y~^yi J-b* JU^ (_gI y .c—»l J-u 

\ lbx \ ° ^ jlui« lj-wl yS"" i£\y -C—«l jl £ yj L« A>-ji Y o (_gL» j ji y^-Lk! y$ C-P- y i^jy 

Aj (_gljJtj L> j I (_g '-^i jl ^ ^ Ji j J J J J £0^ J*' COy f ^S”' jbS^ 

X^ji \ o C-*|ji ^ JP’ jjjl *x£'yff^ JU- Ojlj iJ>~J jl 1* JsLjjI ji L g l** ia 5 ^-U- j a-U I C—O 

alj o £ jb Jl* j> £tjy vi^j (_f-l^l lj PMy„ ^1*3-1 y u i\x» jl jl ytj* IJI -0<l; 

J> Jj> j C—<1 J»u A_J jA t5lj^l J-^* jJ jd-sl^* (^1*^-1 ^jy ^1 yI yy^j (j\y ail*- 

jjJ tjl*li* (^l>- Aj J-L* ^l-J I-l! ai U . T .,-l lj PMy 0 jl ^y ' .. *» .» jl-Lio J Jj« (_gl^>-1 jl 





;jjjb sJlap c-j y> ji l^Jx* £jj ^1 .ijj _jolJL° jl 

jJ ObLajj (jlbbl J C.-.4tfl X*ul>a>> (Jjls ^ ^ y.J* i “ '-*^^ f 1 ^ - \ 

.iW 4 jlbX tS^ji lJ ^ 

•ijS" jr^" J ^- A jr'V» Jx J>' aS"|j (i-uis'jly ^ ^IjJx Ja-«y - Y 

.XjL Lfc jX>IjL ^;l 4; C..... ' ) ^jiJb J C-^-Lw t_glfr. ti .iLoj I ^l>«jl L jljj ^ ^ j jtJ.1 ^ 

j~? L ^_fc (IBSNAT t \ ^ A M DSSAT oj£ jj xbl xjL» ^Ij t^lfrlx _y_ 

.-UjL^^a iS^J ji I J ^ 1 J X l (_gLfc jAi» __jjl > J ^JL I ^l>*jl 

XjJlao Jx iJo OL*?j*a>- t - & 

^jj ji jfii jl LfrJx t j>\ .C~*l aXi AjIjI \ JjX^ jJ (_g jlx . .,.i L t_gLfrJx jl (_£jIu*j CUm^ frJ 
(_ 5 jb»- jj j hj) wT (j;!jb LjJx j£\ .xi_* j ^bl£» (jlfrlx 

■" ip j i 4j ^p I j j j b LT ^ ^^JLaP j L* cJ« (_5 bfrl x* 4 j j Lj L* L* I. -A - - _ft <iS^ L*- »x j 14i j I j* l y&>j 

j J • xJj? j ^gbaXjT^s j (\) :c—I 

.Jjjju^o <_I J — P*lA ^gXjLo j\y\ i^^LaJp (jjS.a t^l-frlx 'Xw'I aXaP 4_SXfe(_g aS^jJ_L^- 


ojJJ Jjb j (g) Xi^ 


ayCk f . 

jJ-A’b*" aLS^ (Bj-) JT ud>' a,i ^ - ' J-^ 


B r = g X d 

. c .- . t* 1 ' ^- 4 ^ ■A*i ^_fS ji (J-»Li Xj I <•> jj ^j^Jl»P' i_gJL* 

j ^Aj" oxi *j 4i_j 'j# L^i>-I j+S ^1 aib *Jb aj aS* c—I By j! \j,jS aLS" 

jb4.i.—>-J J J3 ^j<g 1 ./}~'>-l I !^Jb . J y. d &\8 Lb” jaj Jua j ' a I~^. j Jaj I 

t *J < j Jj Jjl? 4 l»J J I 8Xl JX .C ~ w' C--^fcl j^J xp 

jikx AJ>- J J OjjX Aj ^I_«j L Ij j-j J xij [J* J-5 Ij ( — J j^ J x I 

^ V - ' . '^ ».oJ JAJ xL Ij bb^J ^ a *“ J^'AAa J ^ J L w bJ L aIsjIj Ji *if£jLa>- 8iL» cxij 

jl jJcj Jijis jl ^5w i J ijj eLS^CUib^ Jj 15 Jj sxi C-JU ^Jjbjl bjj 1 

Lri'j-*' J J*r~£y. '+ i:J J CpJ'J^ J j v^i- 5 



-Ul/i 


fV 


_, t 

,c ^y^y?. ^y y L$j 1 li" jl 

dj J \jZZ** £ d- <M 1 ^ 

1 jj (3^U^ y*>* j «X*iij U^... 

J 1 * 1 - 1 - 4 J 1 cr-v+» - ' Jj*^ 

Cr* 


a if 

(\^A\)^ 

ALSIM 

^y. 

(\ jijlSd* j 

CERES - Barley 

yr 

(\ur) jijisL* 

GOSSYM 

4dj 

* T 

(\ ^Afc) jlj£L> j 0j\y 

COTCROP 


(\^AA) J j^***^ 3 ^ 

COTTAM 


( \ ^ A^ ) J ^ 

BEANGRO 

L^J 

(\ ^ A ^) jljlld* j i^j^j 

CERES - Maize 

Oji 

( \ ^ A o ) yfj j >,bJ 

CORNF 


(\ ^ A^ ) jljl£d J ^£y? 

VT - Maize 


(\UM>V 

GAPS 


(\ur) J^j ok>> 

CUPID 


(^ A^ ) jlJ Cljl 

PNUTGRO 

J-y j 

(\^A^) ^1_^jl£]TJ L ^ij 

CERES - Millet 

ojj' 

(\ ^A^ ) jljl£-> J jp-j*. 

SIMPOTATO 


(\^A») l^-aJlj j tJ »j^\ 

IRIMOS 


(\ur) Jyji j 

RICEMOS 


(\^v*\) jijlC* J6 /jT 

SORGF 


(\^aM j Jb jjj 

SORKAM 


( \ ^A^ ) jljl^-J. j y> 

RESCAP 


(\ ^ AV) j1jl£-J> j j_^ 

SOYGRO 

L 

(\W) jljlSL* J dTjTT 

GLYSIM 


(\ ^ A ^) jljlSb> j y y* 

AUSCANE 

jSdj 

(\ \ A6) j!jl£~* J L5^-J 

CERES - WHEAT ^xf 


(\ J 


TAMW 



j (_5jL> ja-j U-^Alxsl j C—OjLi> j !jr>>« Cj\~a j~&>- (_5!jlj yj eLS Xij ajjj JjL 1 
jj aIkP L ^ 1 jj 4. . . V . a ft j ajjj -Li j aJl>- y. jj ^—juj jls .jjl J ^L jjJjj jfi 

j J jl jl OjLi" jl j XlS^y* J^P OjLil* jl aIsjIJ 1 j J .0—^1 jl y> ^jt£>\.a. '^ \ (_jj5dl 

ejlixil x-^l o'j!L !| yy Ij oxo (JjJ? L l^j I xij jJ-^3 Jjb aS^ 

I jl •C,,.,**' 1 o 1 oL>- jy J j j sLT (_5l^»lx’l J *? 3 y* ^ jj ^ j jljj j- 0 - 1 • - 

y y y> (J^Ip ^ y*> ^ ®jLix<l aL£"^Lfe'Clj j lft4>X j l^S"jlx*J y~AP*3 jj jX 

jj 9J^P .C-**! OjUlo jX J J jjjl (^lo 4; IJ ^lj 4^-^£"1 C—ul to _^S"-Ul(jj_^ _jX < r y 3$ J*‘ 

y y> Xij ajjj dji 5 ji jr 1 JjijJ ,j~® *■; e^S"\3 y y y* oUtf j-jX~ td j j2 L 


xJjj f — *\ - 1 

:c—I XjTy <lm jl i^fy »\f ^r-L .yj 

Ja-jl 0 ) 

^ (t) 

xij ^ (r) 

l$X y^yy oW^ -1 ^ jJ Jj x*“U«^ L*XjI_ d ^1 <u*i (_5l$Jxi 

^j-iU oJU- ^_1 jj ->y*ty* jy uij-<x» jUajlj ^j^X> tk^ 3 j^ p 6 >ld ( c *<aJl>- y* 

^bXl i-jUv* IjX j aXi i —~£y e-yy ^ ,vj i—y fjt} 4j j dy j~' •’^ v_-ulxa 

aiLixl j jl '^SjS^ ^g-a— 

IjS - _/ jk ^j I cJii e^dllj cpj*- _ \ 

j-^y* - x 

ijljjj - Y' 

J o'-o J ii5^i j jj jU ^Uajlj ^Sv J 

■ J aiJj t^li(^l^»lxl J Uti J iliAiL*! i\^S~y jjj Li >— • ■«L~X 

t _ s X° j^j J (_jl^olXl J 4^J t43l_J i[^£‘y L ^. n t — . S 'y ^L^! Xij (j-Xj .C~wl OjLLd» 

.(\\\\ ''(j-J Jj jj ^iSoX j JljljTT) jj-i^y 


(_5jlj4<i .C 

^lx*l 4j 4X <__^LJ 


1. Aggrawal and Penning de vries 



l*J-U y I Aa J_4a 


jlpp 4 j (RUE )jj a* jU-Ulj /p^S"^ki jj ut Aj* -aJjJ ^ijj 

^jj jjjl jl (^ W ) *>1 sJii mifciJ Ij c_~j*Ll* xij c-p^- 1 4^*1>«a j c~jIj jlai. 

(jlai^wo Jjo 4j j 1 jl .j^S"ojlii^i jj L ^pljj uNp»w» jJjJ jj ^Jbl olIjJI jjl i^ljj 

(_5pTejljjl ( J-aI j3 45 "iLmjI j 1 y i ( _jijj Oi^ jl 8jLil*j| i>\y . Jjj j5"a jl i tJol ^ijj jl l> j 
aXi uk PAR k_—>- yj Jbli ...T j ajjj jJ 4jj j .JaIa ajU iJJjIj 4£A£ 4*j L? ki^j 

• Jjjj j"5"djljj 

aJ-i o^Lo aJlj j jjj t^gjL jj I 

l/UJ (ji' J' 5 

u a j* (^ YA) ^ j^5"N15 ”.li**jI -w*ji V ° k -W»jj \ o jl jl^LS"jj IaaJw j <o 
jjjoJ-ijl ^ Iia 4jj j ^Lj-j .c-jjI ^jJj^ (_jI$aI Jjl ^Lja jl ^jLj-j 45"juj jaJ 

C-Ip 4j 45"JjjJL « A ( \ ^A^ ) ^ ^ yJ j5"J j5"L cj jk jl .k ~ .... » jJ ^Ikp j^aLp j C_J I Jj^gi^J 
l_£ j-5" a jl Jjl RUE I jj J C~J<J jl Ij Jj?“- j jj jl l<b4»L j i jl y» J 4jjj ,_pjj 

4—ij j jjj |_5 y-£ fljl-^jl jl RUE 4^*uj>iA jA 45" JjA jaJ 4 . .. A y J aA JJ ,_^*3lj Jj>- jl j"®5" ojJt> 

.Aj-i ^kjcjj-A 

jJ-i a ^-Jl5” OjJ-A Jj U JJjIa L r'^ , j=i LTricAi u'jj jSUJIJj* Ji y> 

i"..»klS ^JP ,-UlS"Ij JjjjU ,jaI>- 4.flJa’..< l 8^5" ki$o ^1 ryy^p 

^JP Ij C~»i*l (jjLwA^^Ji (^jliaA jj (_J_^5jjJ ts*^' c5^°Ia! ^v*j ^Uj^j 0 aUaI»- 1 jj ^ y» 

(^jUJj—« jl —aI OJA 45"^kj t_-J Ji ^1 4j .^-Uja jjiAjji-j jj C -.^ lai 

.Jjlj i L5W*“JJ L C~3J RUE ^ j j 6 ‘ Ij ^ytbyj ^jljjJ 4^«ul>v* tC...«jl 2 j^J-o-P 

Ojlj ^5si»«J J^j CAp" (j~J<j C■■$■>- LAI *i5^J ,-wk i<> jjAS^U 4 j ^rLj-J l+l-L* 4 aA Jj 

-kjljj jl l^-^ 0 jl t^L —j -Jjj 5 (_>jUj-L« dAJj ^-jLLAI 4j^jj cA>p- jl yy (V^*j ^1 y 

ajUljjl j jj _ 4^-jj J kiS^j ^k-j 

iSh^y, Jj-t^ <j?. j^k 1 j 45 "jJjIj jLU (\o c A^A^) ^ ^l5j4jIS" j j5"L 

4j 4a-jj L jkj jjj **rj^ < - J jj-^ 4? j_jjLj aJuaU ^1 .jjL Lj L y 4kjj 

jlpP 4 j jl^jj l jy Ij eLS"**i5jJ ^Ji»j ^JS"!JJ C..ul Li 4 j 4IwIj I>f5jj jl ki^j_ yik.«j jjL Ijjl 45"I 
^L.j L‘ Njj^ J:jj (jjl o^Ufl-Ajj eL5"jjfk jl ^ Ly » 1 ^' c5l*jjj j' 


1. Muchow and Katz 


2. Muchow and Carberry 



/jj jz> (N^ Al) ^ *^jL Lsr^u-ri c ~^ #J -*W >J*rJ * t .// Jzi ^ 

LAI jl ^ J> jjiLL £/ <y) -^y^ siLii^l Ij j~" <iS"ji ^la-u ^^i-j^Lj ts^y 

.-Cif/> A^uL^o /os JjIjI ji L<p y~n?~ 


x* j o jji j/» x ~ t — y 

j_gjLw« I (_Jjli jLLS"" i p ^jUwi. Jhj j\ sir^/Lij as*-^^- J.^ 3 J -J-ij c-p^—■ 

^5"” 1.7 , ,i‘ j_jLi aS"” JL I C.. . u i 4j L- ji jjLJ Jj-A; aJLk dlSj al/ vi^J ^ j ^L -P /S* 1 Jb»- .JJJL— fri 

ijli jlj5 <_jjila* J-ij aij 4>w« ji Li aS""^ yLj i_-~J_ y jjj ^ ^ L) -'-Lj ®jji J/ 

j)Lj ji -Lij ajji J_J? y • cL—*'! CoL> L _~j LLs j jLj J )_^2 ji ^-Ly-s y S _J^'^ J cI-P y» 

sL-S" ojjdL -aJ y iS^y. “*-*^j ®jj^ d / 5 (_$— 1 ‘ S.v *~ l jy./L; -ijli i£j " , '* s j '- J lJjyij Lai J 

d$y/ Ij-i L >_. »->L» jTj cub j j)la'«« aj 8 LT-aLj ejji J/ 5 .ijli j c-.- ^ l 

—' e 

jiaj jl ^<J Jj»-I_ y> - i —-*'“1 ^-4-° jL-y '■— ijlbfi (_>Li j »_j I (_£lfy ij-A>w° J^> A.ali'. * 

i$^y iSjiJ^^y. t L r^'^ ^ jL«j (jr^ - J— 4 l —(_gl^j jS^...n. ./j~ 

.c^ULf^j 8jji u,^ 3 ajl jr .^il o-Lfc-fr ^jj jjj - A>-ji .c.**! -lJu j^-j oj.^- j 

i T - '^ w0 >,J <2jjj~P Aj j c—*! °Cd jjj - a^-jj -b»-lj .(^ ^ V^ ( ja'zI'iS') 

td - L cr.-ro 

C—>*»l j j ^ 1-^' n j ^ | —as j^° j-oj j) t ji (_^l 4 j L I^a L?^^ r ^'a 0 ^ j2 aS^ 

.C—i«i l-^>- j j_pl-i^- (_jL»^ Xg o^»i(_^Li aS" 

IO-*<l jIaLT_^oj iw—"L» _^J_j Jsulj-i 4i AI«w jjj - A>-ji CwL^ (J^jj (ji^ 

• A - i ' J . ( ^ i ' j c.A^’lj (\ ) 

ijjj Tb jl J^Sjjj jl t$L-UP ^ Ji Ajljjj (^Li (^f ) 

jj^ 3 jjj l^L-L^p jjip'y ji Ajljjj ^Li (Y-) 

.-LiLT a 1; Li 81/-Ltj JL- ji (_g l ^.. t >vj (ip) 

^rjLi ^ fja*~ aJsjIj cjJ,1 y »-> jl j i 5^ - L« o//j jjj - A^-ji a/jj y^> ji 

Li Jauxjl^> Ai C.....J 8jJ^ J_/ ^_/ju> aS^ .i bOo o jlAs^ji jl ^/Ja ji jL 


I. Sinclair 




I4J-U J (J? 14^ jJlP 


M 


^lj Ajb j_jU i (-Lib jiufi y*j C-P yt yjfii .Jjj !-()>■ . Jb I yt C~dO Aj LS^~ < ^ a “ib '^ J - * J** ■/ 

T(-j jl y -*^ (_jU 2 ji j I c-p y t-Lib^^* j >^-L lie..iT ji jjj I ji <iSij yj aT ^1 Aj a>-jj b . ^jb 
jiS" l-l>- j^bo U- , }Ua_rfj| t-b'UjjAj j !Ji y JaoL ^b ^"(ji^lb cS^O ^5L jjLi? j a -Llj 

Jj_/ C.P J»K Aj Cjjyp Aj ^^Lj J ^iyj C-P y Tp Jl J- *".-, lS^O J* J** y* O-L-abTp j-gJ 

.c—1 Aiib jly Aj^y jjj* Tp jl ^7 Nb (_jLfeLo j*j*. 5”" (obby Lo b <cjL*llk* .-ub ,y> 


.iy/yo wLjiL’ T x -Lwjj^jo j&+0 Aj yj C-P y 'ill) Ojl y y \ ji jl ji AS”* ^jJ U i 

t 

ajT x Jl j^SjTp jl jUlj ^bo ji Jk*j’ c-p^ ^b jj^ jlT x ji yJ C-P^-*) *il jaA>s 
_ A>-ji jjjj J A—ul>»j> b , c.-ol J J j _ A>-J J (O jl^>- _ yJ aJsjIj L- . ^i ) ^ j£*« _L>-lj ,-L I C.,iO J 
C~iJ b ijJ -L-tlj?L ji\3 bgJ-U C-Lib eLS"^bo bJ^*b> gjj ^ jS ojl-L'l (_jlo iS"jyfi ji J Jjj 

• J ^yriyd, b b^ J j -*j lHj- 4 


j^aLT j_ySLLj£ ytiytr ’T" — A - 1* 
Jaj jl L$J-U .JLb^ yl^ji~\ ob £ ^Jail > wg ^bfi^b Aj 6-Li cJ jj ^bo j«j oLf^j, 
jl Ajb A_j yy ^ys lyaj-l .X.T...,> Ojbbb> J ^y~^ jb*^ 1 ^jj^b^^-l JJj 1 ji ^jLoA.. ti 6y >,J 

oilil—'1 5 ^- xn S- yy i,A^ L$b^ ^b jl .> * ■ ibl i^^Ji o P ^jb-J.X* t^lj^"! 

bfc Jjj I Ji I A^vJb b *il J . J ^$-UjA^j? a -u*P OJ ^5^ A„u Aj jljj" (. i J^^y® 

1 -U..b*j)> a ^ 1 ,&7.„o 1 lj 

^r-° ^ c —;b b 9 J jJ>, (0 

o^jj^j iljj> j^l^j jj>w« Ojdib oJI-Ul (\ ) 
j£\j-p?\ a_j L 4J 1 ^Jj>wo ^La^-I j eby yb .> ^I^J!>ij ji eOj, 0iljj> Jl 0.ilil^l (f) 

■ i _^JukP 

^JJLQ 4j J j ^ — Y 

tst)j* yr'S* ^ c? f ^ <b~ ■> ^Jyy^j yjj y>_y 

l^Uoib A^Cm) 1 A yy ijy» Joj yjl jl yjj •*—■■ ,<i l ^j b j a . s l i _^JuP 4-Lij T^ai ji 

b ( j-'b»j 5 j i^cr a 5".-cib^ y j-j <d-bibjj jjjai j2 yby 

y3>- b 1 x 'iljA^ 0 J -CCb". ^ 0^ 1 )3 r jj)I ^1 3 r> p A«mj) 1>»-* L^b 1 ! y'-i*) 0^^ . y yy i ^Jy 



ji tjjL, a —p jjjjlS” j cP-L. 


ar 


ijX>- XjXi Ojj-^3 ji l^JwLo ji -ijj Xkl y>- JXa iS^JJJ '“^ j - 

(_5jL*X_Jj C~3i 4 j ^jtjj C-Si .iji^y oili i jLfclS’'( jIajIj jULS"C~ili^J ^gjlXil si 

oT ijJ ^jij aS”" ji .ijli ^Sx —j C—ili^j jlxia j $y C-.‘U j oiU jr 

(_J jLj I ^I5xs 4j >_C ,,rt ' jl Jsj I j «i jJ i j^l-o-P jlxia olS ji J ijli 5 J>" J t_J I X JlI 

.X^ilj i?L^I L ^IjJ X Li ^jt J j jjjl jl ajlaOl lOml 


J yko H 4i*jl$ ^l^JXc r ” — 6 

aiL* ^ jj ^jj I ji .X*x£"^a 4^*«b»xa 4jli j J-i ji* <S^j 1 , lj O j>"-® k —■^ jk j j>«^> 4,7,...tlj (_J L^J JU 

jljiP 4j jj^xa 0-9.ij-a^ ^jLiiloi/ jlaj ijX*- ji i_j£l«P jl X?- d^j N m- * j> 

jl (_£iX<0> .ii £”^a 4~*ubxa ijj^a L^-i I jX^a ji* jUail iS' jV^j £xk-a X>-!j ji 4jli ilx*j 

jXa .ij-a^a a i Ll—wl i Jsi*£- VjpjpJU ^1 ■. a jlj-P 4; (j I ^ i >»,.» l^a jl I j j X—^^a a i L j „ 7 . .w 1 ^ j j Jj I 

J 5 s -r^i ij^*^ (ij^S^ <k'jf lA>j u^J (^ j (j-^ 0 ) TAMW 

.i jjj^g_ 0 4—ubxa Ojl j>- 4j 4,7, ...ilj ^yilaj OjJi d£vj ji Lft 4^ vL ...v J Ll»4>ilS^ il-Vj«J TAMW jjL" 

c~rf i 4,' AJ j-i ^ ^ jjJ Ia 4j I i i I J>^j lj i ^0 t_j ^,43 0 j Y 5 Ji 4 >wLLw jjb j i 1ft i I >X*j 

Ojl J>- jl (^k" jljlP 4 j 4jli jj-i jl' 8jJi J J» J CaP Jjt c4jli jjj jijjl C— J 4 j (_5l^j .Oj I 
J 4>» 1 ' .V 0*p j-“ t i J- ••.■ ' jl t—I I i y - ?*^ ^ \J£ J J i • i Jxi 4^*« 

. Jj\j ^ijb lS^ 4jli j-Li^ OPL *1 jA^ A3^«JLS^ 

( j-^>i-i ^ 4;jl yt i j^- j ^wip C-Jp 4j Lo| C-.^l aiL^j j -i.i/ tj j^® ^ 4, 7 , ... t I j Jo 4S^ Ji 

L 4iajlj ji A; 4. T ..,. ’ I j I j j I jl a j U . 7 ..A ^«.j (_gk.>i-° ji i^ ^ .LaP 

iX^"^a | w 4i jli i J j jj L. i.i ^ ** (_5ljj j_J-b -Ui Oj U j L^j I j i 4$^ (_J Ijj o*?^ I ji 
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1. Moss and Arkin 



ar 


l$]JU JJLa 
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^ j lo^c ^ls-^ -0»“lj Jj 4j| J j|jL*J L 0j^» »jl-Jjl 4^ml»«j> t^J-U <£y Jj .JjJL aj AjIj 

C*P J*i ^a-My-» ( \ \ AT 1 iS 3 y J^r) *— J J j - !j*J* 3* .C—l A;lj JJ^i^p jjj J jJ 

l j~JU t4j|j jI.Aaj j ^>X£j iwLi el(_^L^JS' | _U S lAj ^yjUj ejj-l>«d> ji aLS"” 

^jiLtsI aj ji 4jL«i Ojj 4^»c5”j jj-i j>* ji .j_£ -Ufclj>- ajIj jl»x*j o-uiS^ 

^. ' , - » . 4 . ~ j 4J| j j!u*J jVi (_jjLj j ^£.>. . ,.. 0 a* aJ^ jl j jLld ,c.ml aJ| j jl -Xm] L (\ ^ A 6 
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Li (j^Ltaj* -*-^j JL>- jJ ^Lf^lojl Aj ^Uj~j L^a. "’> -1 l^J-Lo Ji a(j y**-* — 
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(jjLfcJl j (_g jL-a ' 1 * I jjj^ljjj L>LfcjLii .jj jS*> jl jjp* a*jL»“ jUj j jl <_s j~gj> LjjjjUj 

L^J t jL-lP-l aT ^jL^J-L« .C—ml AJoo j jjj I jj d-ClS^ (_gl^ oT.u.m jl ajLi^ml ^L®iaj«^jl ->w° 

IJj jLm^A pfcl j3 Ij j" j JjLp^Ufll JJ Lj I Aj j-Li Li B-Jm j j I 

a Jj J I—-m I J j^JLp j oU I (JdjL->- jj-0 a J^jup iJ- 4 >- jLj^ial Jjli ( \ ) 
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^S«j S^- j oU 1 c.. ^»»^ - jj j* ji y l 1 - « l >I Jjti olp^-iz' ^^o-j Ij a oi> Oy j 1 t jLipI aS"” o^i l 
AI^J . O y^ Q Lfc L5"” jjJ ISJ (_£ I Ai '”■J - * O ^ ' W-ip ' . 0J j La ^Jfc I j3 ^yla^J-v^ JaI ^*J \j 
aS"*C-^ l «L5"jj w- 5 I J' < jLaJ' 4Jtai .C—'I jj ^1 JLo I Jslaj l xy»y CJ1 j oL S' Jo ji yj 
jULT y IgJ I oj-aJL o 'y I y\-"\ j* o'J y J oLt o^ jXS^Ojj-p> aj jiji 

. ft jjJ Aj JUaJl JsLaj L oljjl y\ .j 

Jo) £jk*- ^-r- j' y L^ J y*^°b^”L~ J- 3 ^y LTy~y, y*^ - ^ 

(^-J^ yy 

yi L) Ojjb (£ySy^ t_j jj>- C-PO^y <jl$ol; 0^ Ji *£ <yO y* C-P^ - T 

(w-'jyj yy 

os I l> j' y** j' >ka y>_j b i_>y, jT ji a 5"<jy T - t 

(W=TJ^ yy l.^ 4 ) 5 yy 

jJjj bj-A 1 > A; oLS"" Oij jj ejliol Aj jl^a yl o' ji aS"" i'^a jl oildOal - 'p 

(Ift y\j> Jo) -Laj^a Oil 

L^l^iip Jo j' y*~»y3 ji JUi I NI 1 j I j J aS^ iy jlol Aj Lv _ ^ 
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C—0 j' J jji' j Jo ^—y j' ji &Jlijl j Jo ji J^Al>-' - ^ ® 
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iyLo Jo) jJ ^JjL* Aj y. oij ' 0 ' y jjSbui-L j' _ ^ 
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*_j i ^jl*a.ib ^Lli J-u e-Li a^UiwI ojUj ^ * „j»k 

t— 1 I A_Jjl jl-H> ^ 1 J J»S J ^■■*"~" ilo j J3l4*-) 1 j& J 

oj' }j£* iwkb>w»^ol£» C—«<! jiti c *»l (_gl4j jSsj (Jjk jLiJji-Lu .4-il^a ojl j (i£"l»- j 

Oj j>" j -ujLaji o jl j lii"*l>- * i ! j .i jk j ji lj (_£jLj I o 1 -l.oj- j 

.C—l ( \ ^ A1 ‘l£,/^J 'jyr) y y* j> 

X — 1 — Y 

LisL i J I l li” j i 4 >u 6LT l d.—'l$"l j jOj j } jt-o- <1*- (J -L* 

.-Li ja jj (^ Jj4*-) J^\y jij j fja ja -£jk (^Liil jJj' j 

a i \ (Cm*** 1 ij y* j J J»“lr* “ ' 

OILCROP-SUN Jj^ ja 
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J\y~ 4l^y jll - jj4& 

B 
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^liilaij' 1 ^Jjl l J_^k 
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^yl l' ^lislojj^Jjl 
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ajl*i» (e-Li O £ Joj j j jj j ^>-ja 0 k j^lj^ dS"^y j* (ji (jj J - *>-ja) ejji J jk 


i-Li ^l>w» y j 4 j ajta lj (LNMAX) liS”^ j^*"** 1 * - 1 y. 

LNMAX = \ /ft + c \\ \ X TLNO 

k u pk j 0-wl ^j j*» Ij a\-LAj TLNO i) I ji 



jj <s jL ‘Sr-' 3 y.j^ J 1 \ * 

.}yy aij L v-<*iJ j-b ji j>p\>- (_$L jj X 43bj>l 4; jjj **TJi J* 3 I 4j b iJj^jy o /o ^ 
j,;«odS^ijo>w* J^l je- jJ\j tdS ^£ o£j iS^jt y^yt jpji ^ bljj j £lL*u 

j i^ij) -^y 6^"JL; J jb jp 4S"co*J dS - ^ -^-lj jp oJjj 41 iy> j *iS’y t Jy~S 

.(X ^ jljlSL* 

^y. Jjj j C ^ 1 ^ Ls*i^ ^ jl .y b u - ^*^y ^ u *‘ ^y ^j * 3 -*-° jp 
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XjI jfi j (J ^AT ^<jijUx-* j Oj^jlj) »ijj xL jjj ^a-US" c* 4 >- jb jSLbiI i^Uu-Jjjj 

\6 >> ijijiJ^ 4 Ji' °->^ p J ^jL.) ^—r 1 l*i 4j j j *\— >- *UJI 

(t 4 tjjj) 'LL *-y >.j a jJi Jjb -xil <usjS" jkJ ji jJcu ,^-jI x- j xi c-p-b 
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£jji c(FA) ^Liit »ijS"^jJji jl Xj jjj <^-ji TV° *j dSJijj c_jjl5ojj Jjj ji^”lx>- 45"ib 
.ili £jFA jl x jjj 4^ji tt® jr^JJ V y j' i_Tt V ° ^b xij 

t ^ . t 

ji ji bl C—wl oxi jjijljj ® j j i Jjt jj j^Lr L JsLTjI ji ^ijLx> 

.Xlj 4IS jT jla; 

oLTcTj) ^kuj jAi-Li T* — I — ft 
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^jwUj-j o x .« sT ijx>w» ^Ij^ jl jj b j #i_w j< ,jijXb” J-Xlx jl ®b”<i5j4 ^^jJj 
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CM J (-*» V jjj- ^rji YY j 1 k ^ tS^s. l 5*ji jjj- ^rjaff) JjjOM 

a^lai^l j^fk t£\j' (\ ^ ^ Y ‘(^»iJj cT'JiJ^ij) ko - wib^ jj$k C-*j-j 

^j^b" Ji\ ^3j <uL-j_gjj yi IjjT j I^S^j ^I.x«j 4j c*-j dS^j yk ajkJk 

^ib” y t a jl-Ll CjI j~*> (\ ^ h *\ 4 ^ ^ jjz—Jl 2 j jj-^jlj) jb jbklii l ji .} jb lsU^/I 4 jl-U j, 

* J*—*b” OjJ.2 tjj'k k Vib^J ^jA J*A >wJ I J ^' j* * jl Lf** 1 ^ ^ ■Xa*P 


^LajjJ £4kS*J 3 £*JlZj oi? Y — ^ — *\ 

LAI j\ aS""IC jji dTjk$x*»l i—j j»<? jLAI j) ^jikoJ £j jj~p 4j ^LUJ J-x» jj 

j~L" 

K={lii[\-\/vy X(\~e X p{./Air *h - e Xp(-o/Ai X LAI)l>]}/LAI 
^jLu/I j-j j~J> RUE jjX RUE jJj J-J i_ 'i.j^ k a-X«i i_ j S>- , ) L m i » . m i, T 

*>/ j' cri j “^.15* (_ri'y' Lsi^ ^E 9 b RUE ^kial aJ XJ 1 Jc* • a ^(jr a -rrs" ibjA 4 ^ 
••>J^LS* U**^ \ If J*) j. R UE Xb j-Xi jj' £j j-i k" t ^\JZ&\o}^'j t . «xL 
ji\j> RUE A;lj xi j £j jh k j s sjj' AJb j-xh ji i ^k ji RUE ^jLAlb^bkp Cj jl JLLjI 
j*jb” “ l ° Y c>ljb x>jslb” *b” C~wl j I jj j^> ji ° Iff 

c ^>Ua^-l LJjk ^r'k-l ^ ^Lj-; ^ysLa^-l ^r^*" Jjb 4iS~^^5" 0 /° IT J 4<iU ^^° /° \ 44-L j 

• ®kb"J xl>- J (slb^ ^jljjj <j^k>j^ 4j ^1 JjI Xiljjj ^[aj^j c - J) 

J-k ji aJL al*W .C~>*>l j-i ^jk jj xlb jjj j Ajb il-Xw t4jb i 

£■ j jZ* k (j^-k A«i j ^k j i uk*>w» j_jkj I -k— j> j a -Xj X-w l>i_» (^G ^ j l>- ■ -' j~p ^L 1 

tPBl) s Lb” ^r'b^j ^bkL« j a Lb” ii^j ji (GN)) <ib ilwW J?L*jl ^k* .i jJj JjJ aJI^ -Li j 

; j jij X (jjj J- 5 J- 5 

GN = {AU»/»VX G r ) X FBI , PBI < ft 
GN = ft* +(./.y X G x X PBI) , PBI > 5 

k J ajJ3 Jjk ^Jaj jl r Ujl OjUj“ C-jp A; jj| j C~wl Ojkil» iLXb^-a ^l5jl ^-J jJ Aib jjj 


1. Rawsan and Dawnslan 



(jjjjlzjf ji ijjL. i y.j^ J o^-Lu- 


rp 


ailiOjI Aj|j .xi j OPj—' j> (Gy) OjIj Oj jJs *i£j jl J-U ji .0—1 Alb -Oj C*P y 

. Jj I 0—3 A L>^ AJjlii* -bl y j3 A)1j jjj OP-j*£”o jldJl li Gy 

■ 33_^yJ> fj-yj 02 JJ p*>lj3 J Lo A AOj -J-ij ^^Ij OPj-* ^r*— 


oLf Ojf Y — V 

(JJw* ji .0—1 Ojl Aj aLS” jLj J 4w j ^5"IcdTUoji jjjj jl jjb^ojl <— 

.o—I ^Jcj> j jj jj (NMIN) j (NCRIT) *a»- j3 ^ ^loJl y jj ojl cJilp 

Jijk’ j' -^j y J *y^s* ‘-- t2 Jr* L5~d^ T ^ jl j^-*^J- 5, ^ jl cr*^”‘- J J-H 5 J- 5 fl^ j* 
NCRIT jl jZtS "Ojl jloiL *£" Jij j— jj ,3jb ^luJl ojl jloiL a J Lsi^^ 

.cj _f -ul j?- jly ojl J^j jl ^^ jj oLTjj-i 

.Ailwjj%'f/fj d5”^j jJ % T /t t AO J jJ %'F /"I jl — I O jLp A>t-tLS"" Ojl aJjI jj jLL* 
-Uilj^ tXS"^ yOJ a3 Ij j l aU^ u~p- jj f 1 oil jk dj, NMIN j NCRIT o^OJ 

•O—I ki£j\° j ^jiLiilaj _f tjjjl f/& £j y T <-jjJ? y^ o” j3 j 

.2 a 3 Li—I ^j\j>- -A»-lj ^ j$jL> jl jjJ jj Ai>.y> ^1 

Oljjl (_$ 1^— 1 a-O* 1 aJjiL-O ^L-fcaib ^t—wl ji (^LaJ) a-Li ajlj ,jijljJ ^jl 

j l_P-1 ^Laj Ua5L» j lf5^j jl Ojl Jlaijl .O-jI aJji Ji a^Liol ojl ijlj^* J 

.i"mi^I l*A^b Ojl aj jLj jl Ojl aS*" i 

jl j jlaO /^l j_$l j> Jj4>w® Ojl Vj j ( — 1 I L IjA (_5C>^ ji I j2 aLb” (_j->Co yy -U5 J jlj^* 

a J.'..'— ^ 2J -Aa^« O \ J I Ij J a J IaO I OI jy*0 *>i^j j jJJ-jS fjf Ljj I j> m J L£» A^* U jy*0 

jjj j^ -l3jj a i xsJ jjj j*^*j t^lj^ AiSC y J J3laj»- OjjIS jl.jjJ* JL>-pI a jaIIj c-p 
i ) jay Ajjlj^ jl jjj ^Jb jj <_j I J2J *>-j2 Aj-aiiJ L>lji 2jy _/?*-* ailiOjI 

(_ > I ^j jj A; (_ 1 1 a jjiHj j jj^- jlj^* aiLiol (EPI) (j Ju Aj jlj j (TRWU) I a^alli 

(j jLj jl i_s*^ j W -Jjl- 5 aO j JJ? Jj jjj j aO j a akiji ji £-1 J*s*m\ ^15 

j ^ij) yT jlj-» j *^L“) 


1. Rilchie and Johnson 





j j£-p y-i aXfcJ 1&\S' L5Lsj^S'”li L <bl.) JJ»i jj j RUE tXij XJ Iji 4-* 

’-IJ-'ls* <Ji Jju " 

SWDFt = °/w X TRWU/EPI 

SWDF ^ = TRWU/EPI 

SWDFr = ■ /V +(«If X TRWU / EPI 

jxi jj jRUE 4Xij J* <_) I ^Uj^TUSWDFV- jSWDF \ tSWDFy j I j j & 

LS^ri ji J- 1 -* O jy& *; (\ ^ \ )jjj>" J Lf“JJ ji * , - J <^r~' - X , : ..,. a <Llb 

j cLm*) y y* xij aTNDEFt ixl oiLiXul Ojl jli ji Jl i^jl c^l y\ 

j"j Ojj-^ <; (NFAC S ) y& ojl ^— "*" 0J y \ RUE y a^NDEF^ 

NFAQ =')-[( NCRIT S - NACTUALg) / (NCRIT S - NMIN S )] 

0 =^" &LS"ii£j> J yj 4 i>- y> y <<ljjj o'jj-*s> <j NMIN j NCRIT iUU j I ji & 

4 j| j (^Lii^l 4 j 1^*1 XI xij J o jl ^5 NFACS L y}y NDEF2 ~i y^ ^ 

ojlaS/^> J\ 


iBtXLf ^cj 3 wiij (, 5 ^ ^Jwi CROPSIM If - Y 

^ 3 ^ ^ ^uX)bti 

oL_Tj j ij JjJ^ji jJ ljLaxjI y jjijL*j oLf i Jx® 

o £ jJoj j j (^LfcXj I ji jlx*J jJaj Jl ^1J5"”yfc LI XjL iy?j oa1 “> w“ jLaLS"" iS^y lS j^.J i^L^Jx* 

J yz £^1 jf- j i£*ijAj$ j Ja*>wo b j y L*iXjI y JjUi* *- J | J^7 i j*j* 

oxi \S^y, l)^ V ° jl JL- y ° ji Lj-J .xJjLii« -^j b IfcXJ I ji 

oLf j 1 y IfiX /y_l Jl jlXu" Y ° il ^ o J5IX>- .(^ W ti5L«) 

Aj I^j 1 j\ Jlrj 4^ Lii.>^l \ ^. c f T *(ji j L*a>L$J-U 

iS^ji iS^Jj dijf dyj J iS'W’jy iSU-rL^j 1 ^ jrr^ J (Jj'ji 1 O 1 ^ 


1. Hunt 


2. Parajasinglumi 


3. Me master 



j j j <1 —» \SJ 


^«j Li ,^5o ^ ^ ^ ^ j^*-' c ■ —2^ l? ^ ^ ^ L^J *-^® ^ L^ 4j U^ Li* * i j 1 2 ^j^r3 j ^ 

11^* ,^551—j lj aj aj>- ^Jj l -^i l?I j. f-3^ 4A»I jt^ J ^j foj 4 ~i^° ‘^'jj* ^ J ojL^ 11 1 -;'- " 

j~—t » Jxa ji yJ Ij l$J jLj Ol Ji I (_g jLu4. .,>*i t^jN il>ol ji 9 J> 1 ^' j5aJ!(_« jS (Ja^i -4—*-Lu 


l »aJ' (J Li ^wkc f - X - \ 

jl y_ y0 j ielJ" j yi yt. yj ...i. >l^u» ^uL«l ji aAj 4A»-L« ^AJ«S"" ^I^Ja^ j! ^ jl jj 

’ y £j—S’ ajlj—d C-^>- jJj — ‘^■j-i jl ^y^ tijli -j Lo 4> e 15" ju»j C—£■ 45" c—5 

Jl j—=** J-^ j- (\^M) (jljl^-oJb j ^.J. i .. ^ ^Tl ,ij*u^» a i L aJA u 1 j(-^j l *, 4 ^ *.. i 

J^J- 0 (jti jjj- ^J- 5 J^ 1 ^ (W 5 ^ Ori Ly** 5 ^" jjj- ^J- 5 ) 

.Aji _f ailaJAul 

xj Ajj^jJJS jl CaA_a 43 /Ja^ ji C—c- j*m y iyi^yyj y \ 45"ji 

jjj^uljJljjJ t4) 1 "> ■>.<J ^-C5"(_gjLu4....a (jjl^jAaa ji ^jj 1 ^j aj^Ap ,i^5^» aila—J jj J-ij 4<L >-jjs 

Jai ji 'ji 44 c~-«La>- j j i»_--rjjj ^jI L^J-Ui ji .c~*! e-O J^Li jJ j^j L 

i «• ^ 

ail—o aJ yj j (_5»U—^L*JU i—iJL>- *>.1 .i«< 1 a-kj-b 4_« -bij j^lfc Ojly (JjL.4_Ji 

^J -“ ^^>-1-5 jl ^ jj 1 > '5j>- .&J, 7»la .x 4jcw^7 j aiL> 1 

9jl i: .^l L (_^J—^JL*JU tl^J J-4 (^jL —j ji i o j jj 1^ j jj *i5" i—jl a j lajr.au 1 L j 

tM S^).c —i OjLi^ l^J-ba i—^j-u? ^jyJ jI-La* J^cy* JhJ“ 1- ^ l ^^-—^ 8 o (Jj -bJ i— i j—s> jl 

J • JJJ J- 5 £/* ^ ji Jjj^ 1 1 \ J l ° (jrjP' 1 ^ j s*3 ^ j* j^PAR Jj jl5L» y ajU ^ J> 

ji Jjjl5^» ^ i&U- eiU fjS'xIf \j ^liilai^5"j! JJ ajji ji ujj^ j, *i5Ll?b eiU ^\ l\ 

ji LS^ j" 1 ‘^J' 5 j' L5*!^ ^ Ji“V ‘J-5 .(^liil Bi^5"jl “Uj Ojji 

_ j_^ —° jl aililuul l ajJ (—iJj*. ^jLuJLT (SwhCHt tA!u«) j&i ji .C—«l 4!li jJui 

t , 

tCeres Ji^) 43jl^>- j! JIj^» aa^ aJ y eilus .iJ a_j ^,^]l>-lj jtj uj3 4j jJA-uj 3 

.jJL^ (Swheal 

jlj^ 4 j (ju 2 ^**® aJj (Jl^- ji (jlfoljjl 4/ ^.gl ./i~.^-\ j—5" 0^*^ ^ fiiL® j jj" 

ji-.m Ij yff I -/t ~^~I y^S" jIaJ« jJj— 4a^-ji 



4J.U ^L, 


J wLij J-jsU- liS" J> clfcA^Cj AJ y £Jaj ji Aj jU OJJ^i5 ji f" 1 ^* LS*~J- J* 

jJj _ 4_>-ji Ja-mjj A>«Jj ^j^jj ^jl jA ■ I La>A>Cj _} I aSL»j ji l^T^ kiS^o 

dS^j _p Swheat Ja^> jj ^^ ^jrf^ jj j5jJ-j L iL j ,^^i*-_«_ts L j ,j**»u" 

( j^»j w A^-lj jj a1a..j ,}IAaj ^ Vn . »~ IaA>«Jj jl j - l J - *'j i _y a |^jL«“A_-j ‘A>«Aj jl (J-A- *— “ 

•j jjS"^ aiUlj 

^5jL*A_j AiL* jA«y»i ^jj^ia a!>-^j> pjI j jj>^jbj jl OPjjv jA^> /jjl jJ 

^j y , AjL^ sLTjjj CAPJ A>Cj A_Jjj" ^ S -Jj^ il_p° (jt JCA>J J i 

.aao^ (j^^b ^jasS-; oj! j cS"U- o>T i aS^c—I j I 
!»!>LpI jji d..». jj j ^£cjj j J^ljp Ja^jJ Swheat j Ceres ji ^ja^Cj jib 

<-jy J 1 ” Ja-^* i_$bi Laa^Sj j <%j C-jUj j AA* jLf «J £yL aj Ua^j ^Lj" .ii/^ 

, ACi'^*J [_^ j C lj iA>C j A»e AaJ& Aljl , AjA_JSi o LT CSj^o i^y* I (j^ I -AP j^CS' J i I 

ilujc jl igjL' a,j,,... 1- wLij cap j aJIj ^Iaaj tAjli i^^.Lo-p ^>i,»i‘ ^ 

C-AI j\ a*-U^o li j q*-L^ a^l d . 7 I Aili a^ilL 

ji .^ ajlj J-to t£ t l$iiJjJ jl y& Aj Ajli ajiJL Jjij J^Lf 4 ^l^^lilb j> Jjji 

^ a 5C< jjj -L^jj Y* o 43L^I Aj f-jij !j ^Ljlej jS' a1 >-jf i j^» ji ®^jj j il^p 0 A*jt AFRC Ja^» 

-Lij ji j ^ t -' i| ‘* 1 ' aS”* >^..,.j' (j I jj ^y> j$ Sinclair J-o> j j • j Ajj »ci j 

L$jl^A.. AjIj Jjl jJ jjr-j** 1 J ^by^" Ajli 


cropsim f - r - r 

^Lfc4j y jJjtLi aS^C.«jI j I 4^J J -Lmj (^jL«A_jj ji j-Co I ^jC J$ 

j} (\ ^ ^ X ) jljl£-*> J -CjLja Ij ^jLijj^ ii^J b^l- 5 c^l-kAjj^ CjjU.* j p _yJ J-U> jjjl .C—i^ 1 

■Aj j j , a^l jvjl ^ I ^ g 1 ,p J^> j\^S" j J a£^ a Aj AI>-C< (_^IaJ^$!.‘ j-L« A>- jS" 1 .5jS jGj 

J Ju«Lj< jl jCj Jj_p° J I ibi^ - i-T - ■* I Aj I jjj Aj Ja^ ^ J jj A- - ^ 

j-J 1 j~> ®J jLp .AjL^jji AjI jjj ^jL J ^S"IAj»- j JjslA*- i^A-jjjgA ^JLxU j^jb^l 

.Ajjj^jji jAj I*iji^ jl CA^*AT*^ 4 





oTfcjVf-r-r 

, j j-i^j- 0 A—j L>wo dS"” l>" i_j I ij^J Aj N jb J 8-di AI3^S"*^lai j J AjN uj j-A Aj i i£ U- 

. i.~ . ,J I li Aj N A-dj |_£ \jJ jZ* Ljj r <= Lrr » j i\b i\& i \» c6 Aj Nil jl lfl>4jN 

.C-m' IaAjN jl-Ou 

, J y 1 A-^*il>wo dS"” l>- ^jlii jS Aj N A«jj ji 1 |_£jl JL^Slj C... j J& 6 jb* aJ^jIj jl t_jljl J j It_jLl!j j 

C--5 j_ls j£ lu>- Vjjl Aj .J^Lil Aj AjN A-j ^jl ^Lj aS”* -i jlp 1 ^jUj L-jljljj 

.JLil d^-lj»- dS"”l>- aT i jj -Lfe|j>- ^jl»j l£jIJ^5Lj 

[_jIaAj N Aj JLil ^Sb J* J* ^ a ' jl J Nl »_J I jl-UL» A>»jL>- i yt y f-Li I iA>- 1 j a 5"*^S”” l>- Aj N jA 
•Ji^JjJ l J AjN ^A ^aU“- ,^ j . i\ Aj C->1 .ld.J jj lj 4 _J I jl-tiL* .»Li JaI^j^- ^y£jhj y Li 

Aj Aj N jA ^i^A j C-jIj .ayyfi ^o^iJLji C - .J 1 ^jl.^g’Nj Aj jjU ^L-il jlj t.S-Xaj Aj N AS"*I jlUi/ 
^^is^jljjji dSlj jl jl jldJU jj*j» £jjy& ji J oJ-l AIJ yJa!> ji dS^U- (JjU iS^JjJ jl_d> 

-J y^ ojldl-jl dS^U- ^Uaj^N a^a (J,\y 


ji -ZyX a jld^jl 9 jdJL 1 3*yj j j^r* a-jjiI>vj> ^1^ ( \ ^ V t ) ^ ^j^Ju Ij- aJjUj» jl 

a^*jL>w« Uj Ajljjj ^y* L*jI y {m r^’J / ‘ ^ 8 “^ * _ y~* yjJ 

-(° /“\ XTMAX+ o If XTMIN) xy*^ o^b J t£'\x>- aj ^ jl y-jj jj I ji 

ji oiUijjl ijy> j j~£a \£^jl -*-il jl fjil* -tf j ^1 y (^l*" 6 L*j 

<ji{lj*l x\£ (^jLj a^-jj tf ji'/V” ^L- a^-jj 6 jj ° /f6 jl j^JLj ^J^-j" 

a^jj t'P ji o /V s jl ^ j—S^ j^l "^L j !y j^L-i a^-j; Tf jl L "- 5 (j-^*L<* 

^jLj Afl^j j 'F O ji \ lb Aj jl*A l J JjL ^ Ijsl i\y Aj>-j j Y' 0 ji \ Aj jl y ^IjLi 

rfbo iyy jl^J (jUj C^L* jl 0 jldZ*jl l yyj l"-^»- 8J-i A»*jUvJ l5 j^l jl“^° • 

•Z>y^ Jj~bJ <_jl jI-Ujo Aj t*yy Jjj 

^JLi OJ^ 1 , d5^l>- j-lJI j|ja^ jl i$ijjj jlj—® jl a-ti i_ jJu^- jt^-J>j i^I^j 

4=4 ^y. ^yy^x ° /V'\“ J <JL*^ -^j Ij jl 8 J ^j^ 7 dS'U- (^I^J o /xY“ L" ^l/ - 


I. Priestly - Thaylnr 


^1 ji J ijli 8-0 <—J«A>- J^S" ^jjl ji (JjLj Aj j£ ^^aI-S" 9iUo»l 

jl JJJ jyp* <—±y*& .i jA^y® OiLlOl ^yS" jy> liT ^^- " -I* l l jl ^yS" Jz+*jj <—J >A>- jljJU ,jj I 

.0—1 0 If j ° l\ j>)j> i-—J J> aj y ji jjil* jjj j J£0 ji jUi ^OOT (_jl \ji 

*>i i- .JjA^^* A_jWw* | OL*JU <__j Jj>- ji ajiOL ii>- J <— 1 l; ajjjJL {jjj*j 

jU $jy* jlol® jl <—j I ^AaIS^UI o~«l sji3L (i>J ^j*ilj i3j*J ^jl^ - i j*rJ j-^* ^ <—*1 
j j i y y I j Jj j* J- 5 ^ j* y ^ cs* 3 ^ <_A*^ # ji3L j>7 

.ijA^jJ> ^ jOi (J^ <—J I \j j)J. '‘(J *J y£^ ji k—>j^J? t k “ J ^ CT*?*“ tl ~'~**^ AO j AXill® 

ji j o—I d£j _^ljj JAl o /f jl jiS~l.x*- j ^ajIj ^aI y c- iI ^ C...... J &^'Uj j ^>1 

yuo lj \ jl Oj_^ Aj j jiT^ y} jldA® i JjL ^£ftlS^ _yJ-j9 Aj ° jf jl O .. — aS^ jy~0 

V"^’- 4 (\ ^VX) ij^iJ iJ’Jj ji jA d^U- jl .JjIj, ^ 

*_ >J-y 

y>> ji ^aI y k_J I jldiU j I £ijjp J ijA,^ 8ili jl jS J (jj*J jjl^J i 

Jj —y ji d^JL>- a^_»- 1 wLi j s j-i^<> i iA>- jl Iaij! I .j j£j^> aj M 

jl-iio U AjN _yb j.5 <_j I jl .cjj Jjblj^- (ji-j Aj j (iA*l>- Jjj y 

,$y*M &LS A ,-. j i ijw\> 

j^plj j C 5 ji) jl k —> 1 jl-iAa l^J l ji AS^ (_jLfcAjN jj CJ 1 ci"^ 

Aj ^ j 1 ji k»J I -U<9 j j ^ jl jlAjj j J j j* _r*jJ ^J^"J ufl^ ^ j - - _ . j C - .m 1 

.i j£”uaI j>»j C*S^ y*- 


oji oM-f-t'-r 

jl u .-0_y >LS -* oyfrj k-jT ji ^XjAjN jUj» jl Ojl 

^Ueib L J?L r jl ji Jjj. ji Ifcfiili jiJJ*j ijlj L (JajljJl C-4>- dS^U" j_Jij^P ^jy jl*Jt 

.ioilfil^l Ojl O^ji j^r" ijj-* 

jl Ojlj d^l^- Aj'b/ jA ji ^1 oil* jj>i^ jj aTo—jI jT jj : jjj-uljJ! 

^j-^Ji J C- w I ^yLjsl—5^ jiLSlpl-lj! J Aij l£LUI ajtj 1 il y jj>w» i|jjli»j» ^jjl 

.i yP) il j I l^J I 8 jl-U I L <» mI?,T Ci —,~J Aj j ji«^« Ji jt> jl Ojl -0-«l ^r - J^_J* 

jl jj j ji -o> ji o jo \ jl \j j 3 jlr ^l^lj^jljjjji ji 6 jLu i I j 1 jjj I j£ I*a>- 



jj jLw" j w*-L* 


V 1 


j yy <—>j~p Ij y-a jj~^^ jj ijt jjJI jl ^jLoljl jj .djjL^ yyy 


jl jjj oU-jUal jljiP aj c-^l ^laj jjj» dS^U- jj^-jj^lj—-” (^asIj C-~s J& ^ty aS"j^ (j-J 
C- ; *is j idS”" l^- (_^L“ 2 C->l I Aj Jfl V_f® c5^ J J-^” ^ J ^ ld»- jl. jULa jjjJ . J J^« l ’ ( _ 5^ * J I.S jd_o Aj dS" lj>- 
jl ^iai- uj J»j2 4j Lo j yS~ Is j~p di^ljd Aj'iJ yfcC:N 0-—J C(j^< JJ>J> ^ 4-lajlJ jJ J ^dS"* U“- 

^ l; y >^j <kij ji jl <_jT jj^li ol^^L- as^jj Y - ° 

jj dSvj ^iS^ld>- jl j^jUJ Ojj«s 4j C:N jj^”Is t^l~il 4jajj jj jj^ljj d-~sj- 5 

.-ci^o j^kj \ ° o c .,■.■■■> jj o /\ 1 j 16 jjjj C:N >.. " ■■•■.' 
JT ^lj^ j j;/-V~Tl cS- 5 tSj^ljT yyy °j' y. ®j^" ^ ^y 
y.yy j y^ jl ^ l jl_^» j y J> -d—S* 1^^ ( j-j y£Qiy y y jp dj d>- jI^j Ij 


4j N d^J J J df l^- k J I 45^ i J*JJ 4»mjJ b»wO ^gl l»J J J*4>J 1^-J2j _J~> i Ll.P’ j*» . <J^wJ y^ J 

. Jljjlj^o df U"- 4.^ t_$L« J J \j> Ct-J I jl-l^» jl ll)l J^ 1 Aj J "iilj | ^gp!j j C--S jis jl 

i_ i j~p Ij j\j2* jj_I .c«wmI jjj -w 5 j j ^ o jljr“ i *^-~** | l 1^4^ ^*il y 

■ j ^ jZ.aS ' 0■•>■■■ S ' 

ojUa NF 1 !^ cJiip j PH cUj idTU j' ^*jlj jl jp Aj j , ij ^ *** 1 I^ Cd t J y+J 

I ^ J 1^3 ^ Ol - w^^ ^*1 L^l 4^^ l,>wo ^p** 1 ^J*-Lo j ^ AI3 j & Aj 3 J 

j£\y>- -^j'f 6 0 L 5 ~^ p jl “H jj j ^^ 1^** ^ ^ ° 

J <_il jl-AA« cUj iX^S" Ij jl-AA« ^jjJ jjtfil-i- 4 j i jlj?* 


j£ ld>- aj ^Laj*Jl aV- ja* jj y~? j\ j^Uj ^l"jl ajUi>»l 1 jU .i ^ j^»PH 

aj PH j li .JjU^ c-jU (^Ulo j} j ^ I £ a»-j j Y“d ^ j j <^j 

I .JjL^ j^jljil A ^jI^j PH jj l-i>- aj^ y\ji y~? jl O jy& 

JJLi; y-a Aj ^Lil A \aju Jj J olj ^Jjil ^Ijj C-J^ ji \ Aj J,^ IhJz) ji yup jl d^'j- 

y j 2 Ij ^jl»«l jl £ J^. J ^ aJ-Vj jl j yy aj jil5 t_j I '.yZj I 

J -ijli iy-J A^V jJ (Jj jl A^ ^1 J l j^L Aj a ijij <_'I js^>L^dl A>-jJ .dlS^o 4j _'^ 

L ollyl ^vl .o-ul dS^L>- j^Ia^-jIS^ oIjiajl'Ajl^jjjjl ^1~* c-»Ij j c»>-I yy*~aj aj jd«^/j 

yjt\S' <_j I j j Ij o jl c-ialfr aS" ^jj j^*» ( J^Ip d^j jl A^Ju aJLL (_j jL* a^ Jj [S' o Lj y- 


w\ 


I4J Jl* L, 


. C—“ l 6 -Li i 0 i Lfi. 7 .<i t Jjt i 

<i£j (jljlj ( 4jj j i4jjL*j ills'y} a \S (_g 1 j Lp>j 4 S' C ..-j ajji <j0 ^ jjil L Cj ijl (_>jLJiXa 

4~*j UL» j; 4 aL*j j L^s" jj .C—“I jy~* jj^y^ y _ ^ ji ^°^y _3^ j^ 3 s —^ > ^ 

jiS‘\-x^- .c~^l jjNlj l$Ji j j£ 1ju>- j >"jLio j ai_fc) <Sy 9 ^ oa-ia jl 4 -~ : j L> 

4j j 1 j I j s -Li a i I i j I^5 IjJj I 4>J S j j^Js Lj j i yy 4.W jfi ^ I^j -Uc _p *\ l kiS^j 0 j I j I -UU 

Lj J £j j-i -L^ji X / 6 Li L^S""^; Ojl jl-Ld> .-LiL^* J-XlJ ° /fi 4j jl JjLo /jjl -L*j 

4j x*e ^ 4j j oi_^ ~L^ ji X /i <-ii j lS^ ^^Lilo Cfc*~^ “U»j io/^d 4 -; 4 ^- j-ti^ri 

■ C—I o /ft lj -LhO jj ^ ^jJI-La- j a-Li ejl; j!Iji jS'\Jj*- jl jLP 

jl-LL* jiS" I-La- J U>4JL) J j *SLi cL^S'y C .> jl ^1*3 j. . la Ip jJj-j O jLij ,^*Lnl j C ,i jl 4 j eLS"” jU 

kStj—al-LJl L *«ijj jjj o_jlaJ jjjl a\SiSjj^y^ j' y j I S^y L$-'I 

ji y ^fcl j tjP j L Cjjl 4 j jU j> Cjj^ ui> Ojj -Lftl yS jjj a'lS O jl jU ^S~ y> 

• 4_L j j Jj Ojl 

-t. ' ... i L a ^ / i jjii Lfc<tj N j I U4i j N 4^ i j^S' ; jA ujjM® (i?" U^- ^l*4j N jl o jl iwJ -L>- 

<x Ojl i— j-L^- sjjsJL jl-Li« ,-LiL \jf^yji, j~ ‘i" 1 4 j d_jjtj jl-Lia IjU 

4 r aiL»w« c—^fci ^jjj jl j-i jj i _i <i£ U- Lt 4 j j.> o jl jI-lLo j^j jil L viS^U- 

ai £ SjA: U 4 JL J 4?* ,^^-fc.P lj ‘^*'^ > »- a ijci.L lJ ji= 4; ^y>Ja—i 4 jV jl Oj-i^» 

■ -L'l.i L 


oUf^<w f-T — 

/* i^r 8 ys jj Jh.L5 c-jT ^ Ly i~» o (\ jl >ii-j 4 ^^L*j ^j 4:1 ’.^Sjjj 

^-Lp O ji J (^J 44 ! j^" _/*“ L ^ Jj>- jl-Li» jiS" 1-L>- -Lit j-L 4Akl>> ji jiP 

j-L *—11 y~ ■•^>j t y fjjl 4j t^j^jlj^ jjj JJ c_J jiku (^Ui jj tjij y>- j <~j 1 < (_^3 

ji yS£ (Jj jL> O _y a Si J-L* 4j j £ijjj jl 4 j C—i\5^ ^LSj-fc jj jSj C~J *~Sj jl jLP 4j 

iiS" L>- ji jjUj 1JJ C—<1 a-Li a^li jljjj Ji J~* ( -^ 4 L --~ t ’L <_ ijihfi ^L»i 

J^o L J~° Ji =■ / \ jl jU£ 4j ^ftly C-JI jl-UU aS' Ji jyp ji .c—-1 jSCj> C—ils"j^p 4 j 41->! 

jX^S" 4j 4jj j <uIa.Lj ji ^1 j>»^ 1 ^15 c_J I ^5”1 J 4liL US^“ Ojj^ 4> 4j j-i-i jis C-P -Uj ji 

f L ^Ijj 4^-4-ij j ^c~pj*k ^ j 44 '!oj-Li ^ jL 3 - i - 4 _r; jj-tf j! 



iSj lSj^ 3 cj-L 


vr 


.3y>^ ojli j\j jjj Jj j> 

J LT^J^'j lT^ 0 ^ LS*" 1 ^ : < m f~ J Jj 

(_gL^... ’ . ~ ^■-kc- *— J* aU- j - * y 6 ®jJJ Jji 9 • C '.inl eJ*x »» - _ — a > (\ ^V 1 ? 

J J 5 '^ j' ^t" jjj j* J> J*' Cr* i_ri'j*' • c ~ > ‘ 1 jjJ -r! <ji'“^ J 

j^>w dSL L jjj Jji» ^jI .c~-l yy j! y jJ 3y^y^yi j j jy^'y'^jj j j Ajljjj 

.’ C-^ i j Oj jy0 A) j^ ^ ■ A*" '-* Ja^ . C-^j I o >*Lx {_£ j Lx 4 ~ -*x j -La yj j Ai I—-« jhz*-j-y 

DFDE = \ - (DESP X (DETP - DAYL)) 

dSL L yj l ^i.^y,y y* yy* jjj Jj^DAYL j ay jjj J jo j ^S^UDFDE j I ji *£ 

J (DETP) 4}L ~ — a x 1 iy^y^yi ! 4'. 7. >■■ fe J3j> IjL Ji (_£ljlj ^Lj .Li- im I 3>lx 4j Ijl j-L» ji LaJ 
yi jyS* li j .ijlUj y*J O S'y* y 1$ y L Ailixi I jl j .-\* ) jjj j_jis .(DESP) iy y^y^ Ai C.. x>L-^- 
J 4 Jtj 1 , Jr ^ JJr^ ^ J-5 j -3y^y* 5 3 Ia T .^iI y** jJj "—^“i. j3 y*-> <!+&y* a-LLfclS”" j>^S- j\yS' 4j iy^y* 
yjj Oj yfi A jj^jjJLjj jy^^ jjl 4jli L? y*^ aS^^IxIp 4 

VF = \ - VRNR (VRNC - VRNA) 

VRNC t j l yK+p>J L>Lb jjj 4j ^i^tjVRNR 4 jj yS"\i VF jl jj aS^ 

J^Li jj j.Ll.ml j yy\j^\jjJ Cr* VRNA j (fjjj L)yy\y>^jj ^ 

a ?rj3 c L" jj jT ^1“ j rj ■>!_f a?tj^ \ Y L - ^ l>L>^ 

• *A—< j^d^ aj ^I^zjI aU -^0 ji 0 dj I .ci*xxl jl ji 


)l 0 jUx^l yjb j\ ol y I I .iyij^y sLS"O jl J 

JL»_f'l JLij s_JaL>»x> (^LfcXj I j ji 


outjlIj f-r-n 

4_jT C.^ y . J } j Js-x y 4-i j (_jIa-Cj I j 

*-J j~a j (_j I j Ojl 0 >Lj (jUajb jl J-^U" 8-U>lS^Jrfl j^- 

• y~AJ OJJLfc t'Axij (_^lfc4d>- 4_*xL»kX j l._ .y y \ Aj ,i3J^^y 0 

CjS* y jl yS- <J 8^a3L {Jyi 4j 3j*> C....-; 4c_xl L isljjl j3 '. 0 -O IS"" I j£ 

e^\_x y yj ' I L JaJ y> aJlfclS^ jl . iyr^y e jlilxl *_x I c^.*..J 


i. Zadoks out 



oi ^ Jdd <>jf jp®-* 1 yi Ojl y -J y#^ 9_jlij<'i tiS^j y y~-£" 
aJ-i iJb>- j aid"-A jj j a^jjlSL C~Pj*“ djLi L.. J aIuIj jl 9jU 

jl ^*jL_j RUE -C-ji| aAj ejLiljl tiSd.A SiU -Ujj A_jUji (_£|^J (RUE) J y lJ^j3J jLoJulj 
a.) laid (\^VA) ^ oj J ijLjijS" oL-jUji jl j! (_jl y J i ^y. j--**' y* ji JLd Ailjjj 
j I (J-*^ J AA jLd) OjLil* dftEiw® J I_glfr.t>) L» j I ji RUE Alf y I Aj A>- y L .d..jl eAj 

Li Y/Y j^jLiu AIS^Isj ji Aj^S""A; j O — d^-P Aj td‘.«>l aJdj 

a^LA T j I y/A jIAL« jl j * —- j olp^lial Aj ^jLjiO Lj J-Lo j 2 j a.-Li ajlj ^jjIjS"(Jjjl^j ^j ^^S"Y /a 

ji RUE LJ jJ? L j jOS>*jL+r> p-L 3 -" L/^Li is'ji ejU a jjEHj jljj> . 

:L d..J ■ y) y 9 A-J LjA>- j^j jl-ULa d^UbO ^ yS" Js ^My 9 Aj LJlA>- PAR 

PARI = PARD(^ - exp(ECPC X CAID)) 

\iS“ "^L^IjI ECPC j PAR Aj|j j j PARD ta-ul i_jA>- PAR, PARI j I j 2 a$" 

jl-u^ CO T cJaip jJ Li lJ j y ^Li jj l-> jd L ^ I .c-jI PAR 

(jlj^ *y-y J CJ jjs O jl J LJ I t LJ I jLi«J jLU 2 y^ 3^ LS^i jlAL« J5IwL»- jJ JwfU" 

j^j«J jj ya.j aU- jj >—.—J- J y ° /lii jy 'iS ^A^.i.jl Jj jj jlXl» . Jtfcl^j>- d^JL>- 9 3 l» 

.-lT^ 

aJLj j Aj 2 ljL» J I jA (_gl j *>o Aj |jjl U»j >-y 9 jL» !l£^JL>- 9 jL» jy 

^jIjA (_g L ^ *Aj cIaaJLj j Aj 99 U JLfiil jl j L ' .- U ? I j jJa ji Aj Sjyj j^l l> •“'-'Lj^ Laj>-I 

aU- y> Aj 4I_j ^1 y_ jll* J~ *:’ l.. J? Aj jjLS 

j I jiS^ I Jl>- j ^y jAjl jy aI>- j 2 “ (X Lj y)y ^^Ljadi-I j\ JuL» ^1 Jj>- .dbjl jJ*l* aV^"{£ jjbyi> 
jlaw A; ^Ua^i-I O jl l d<l ,jij jj^J lIj j_yp J2 ,-dl AjE j-d y ^ j2 ° /V A 
jjjl ejlAl ^ilj^l Li j C*jy> ^'ja^j A> jlj^> y er 

. CJ L -Ua I ^jij Ijj I U aJLi j a J LaXj I ■ A jg j ^ (j jA^ 

^■vlajj.d.,jL^j I j^jJ 9 C-C - jji J L^S^rl *_^2IL ^L 3 -*" jW’L^- LjS^/, (_ji jX—S ^.ji -L>j 

AsLj (^jj j-j j_jjL — 3 j-j ^Oauj L ta;^j frUII jUj ji AiL« ^jjljjil ^pAj ajlujl jl Lj a jaUj 

J 9J_i AIjL^jI C-~J» J-Aa- jlj^ Aj (^j^jJ Aj liS^ jl jAljil 3^p*lLj .Jjli ^y ^ » n «.o. » 


]. Goutlriaan and Van laar 





VF 


A_; abLj ^jj y day 6 y^ -^y iy° a ddly*- ^j Cj\~p y&>- (_jjU- J- Li j' 

aJujs l_j 4 _j jj4jljjj jUj C~~3 j u j JU- jj dS"y sjdiL ajldjl jl 4Jljjj Cj jj~0 
j (_jT jl J b> d^y ajldil a*^ Jj J Ajljjj y'j*' ui' -^y ur* OJ j>_ A* 

jldiU aS” j I y yj yj y j s-i_i Jjjyj o jj-^> 4j Ifddj yj ^y ys j-iy o jl 

tjl-^y ^ iL * - ^'jjj y.'y' y oL—Uw* y eiLiLrfl J jy> yy> jJj»Ip jl jiP 4j jjli 

L' 4j^ » d^j (_jL&4?*jj ^ly ° (f j ° i^ ‘" /a adi®IT^bfcj1^ j a <yj»* ^. 1 . ^ I asL* _jI LftA><di_ 

o^ !.&..« I (_«j7y 4 j yd..,i 

.y*j dSy j y y -^ 9 ytiL C—Pj-*) d£y d^Jdd ajU ayiL £aj»»J 

y £^y> (> yl-“‘' V“ ° 0 Id ^ ° ° jl ^djl5" y d£y yP yP>^J> juju* ^^a^-Li 4jyi>j yiLin . C. .-j 1 d£y 

yo ^jL* X 6 0 jldAa J-L« yl y . O-i-jI al/y^) j *_) I C..,-.*-p j (j^i tlo i^2 j 4 j A1~j 
il y> . j-L jl adjjy ily jjy |»-ftly Ojy y d^JL>- a.>U . d—wl a J-i a alidad ^yT ji 

JTjldio yly Cjjj~0 yjl ji .Jyiejb jly jl ayjSla ji ®J L^J^" sa ^JJy 

.ijj -ul y- ytly 

c^wsyfl>" d^j (IjLrfiS^y^) l*4jy”(_y"y Iy^ d5y olo- ayJL .u5y 

d5y y-P Jji? I jj d—J j|Jbl y ya ya> yjl jJ ylpjUsI JaLj jl Jj l»l C—<1 j»ij Aj AX*~jIj 

A- 5 ^ jjV (i'j-i J f y'y ^y j./-' ^y j 1 Jy 

y t 

_bd_ji ^jld—ilAjl— yj Ojli Ipy jA—i P Jy-la y L^jj^ y !■" y J-»l_+P .iyy" 

pyl—• jl ,_yy ^y k ^y y^y yi^i i^l-o *£ jl JU- iyi^y* dS"y y>-P Jjla v—>-y> yj 

•^ry 

jj]a-a»v« ^Wly" _y !j L' aIsjIj ji Lpyp>- “/> ^‘UdtoJ bj d5y ild*J L JaLjjl y 

jjj— a>-jj jl (y^l AiLy W^y ^Idat aS^ c .^>1 a^|j jLij aJj! ola*.L kJ .ijl^ iy"j 

jyf^ jl Jy -dl-^l Uj Ja*«y l^y jyia C-p^ Jdj ^ C y I ^ »X^*> d' uri 

jl ■ C.. . f)I lo Aj Aly Ij J a d-i (jjU-Lo jJj J^la jl dS”y C-Py- L^dil ApJS"" 

jl yS' Aj d5y C-P y l_yy yj l A . J-i -U&ly«- dJy d^y jL^>- Id A^j l^lJ ^y l^j' Aa-jJ” j yia 

ij-yy ^ Cd-^L-^ J d£y yy-T \j ^yLjdJl AajjTejjj Jjl? Aj Adylj t^^-Llj Jjj C-P j» jl ^l 7 


d_i< (_5j\»J-La ’)! a!>- 


y y 


-y yJ j - 3 


LjJ-ba w->" L- 1 


j <jiyyw*r 3 Ojlci ££j*J f — Y 

j (i—'jila^ Jajlj-i jj) -^L ^ (^ijljsl jjj jJ j~» f u-Pj-^ l; ^jA-Lij j^-P 
■'J - * 1 ^ jtW Jaj;IJ ^jj^"C- . jljlP 4 j . 5 jAi •A^- '.dS^l»- Ja^jJ J jJb (J^P- 

<laA) j J W- 1 1 jluia 45"" (_jl4j j.i iOJ ^ 2 jAi JZ~» \ o 9 jl-Gl 4 j IgJG kiS"" fj—i! 4 j 'bl j J 1ft 4 -Lj j 

(JjliOjljt—^IS ^j J3 4j ki5" l^“ jl L? J J J JjAi C—j I jl ^1 <hS^L j ^jS^i j*ji 

oj-G >4 aI j>- jjjj jl jl 4 j^J *~^i, ** <~jA>- 

j ijj; <Lij j Aj ^a UiZJjsM C~$>- j^S il y jl-ULa jl ^*j 17 Ia<l! Jj ki^Jji- 9 jU> £* 4 »»j 

J kl^JL>- S^U ^Lkil y 4^J j ,J5"” J jb .“Ulli^i »Lf yJi aI»“ j» jl jjAjLj 1 jG i _rp \-g Z ?-1 j-£ I 
£ j Jjli j «j j; ^jj 16 ° ° ° ^ j) j. *--i j J jb C-jI* oi £'Ctt*’ *~LJ J '—~i^ 

oj' j *—jT uI j^j ^jjl *yrj ^ J^-a L^j^^r 4 " j- 5 —>- c^S" ^jI <6""c—-1 

■ O — tf 1 o AjL; Ji *~~iJ jl („y*-’^' 

l*4ijj t£jti ^ — A 

4Jj j J jb J J j J .^Gjj ^ jj~< jl j J-*s jj o / £ AJljj j liS"” L*- 4 j ^(' jjb J J C-jIj j ji> 4 j 

9 jll jjJ 1 jlj^> j^»j» jl-tij ji CSj C—jl ^UaIj J j wG jjl ^6 ,, ^U’J j5>; ^/Lul 

43 Lj ^ ALuwg JUij ^ — t^ — ^ 

jjj jl aI. ' i^ j <3Lj ^\n i- L«! jjL*i4_^i jj^« jl^- a5L« j.~....^> 

i j-* 1 ^ aj j ^ A l; j 1 } j> 0 jj \ / ft ^ u j jI-GIllj! c ..^ jl l> oLj 

jJtixj *i$Ll>- 9^U 4 j aILh C-....»jl ki S' jj 1 jA jl Jk~5 (aI.’. w J^Li) aSLj ii^sJLs^- j jj 

4_4«L»wo I 


■Gj.ijjJ 3 43 Lj ^ ~ V “ I 0 

•\*0j2 fa 4j j ^ jJ J J ^JLlw d->-L*vo 4jlj j-Gi y f"J jJii L 

jri'i I ^jy*-* j Jj 'l^ 1 j*y G1.1.P 4j C—“I j£~ia jl Ji ^S" L ^\S' jl-U^ jl-l 0* I 

.C~*! IfcG'o ^ ^r“J j' ^“i 



ijij'S j c~pL 


4 >b ji iiXi> oJlo gafiti V — T — M 

j—k b jjtSLy --L.i t i j j Aib jIJjJ Aj Ajljjj Aj LfeAjb jj ejL« ajjsjL 

.j-L-jI j.j j bJj—; i*—!*j 4—; 47 ^jIj 4_lli b jJLIL j -lJ.j ojIj —. L$_jT jl 

.ilj-* j-L-£ O JJ-~P J> O 4*_jl>w-a 4_ib BJJi J_^Jtf> J 4_jb jjj jiS'\j>J>~ 

0 j_a!1_J jl J ~n .X I ■* J jlL-a 8iJ-l>«_jO jl L>^ j-L^i £J L^- L J ^—*1 j—3 O^jJ^J 


fjLucb ejju 3 JJu>BAMnut f - f 

lji+*b oiS 

jL Lj <Aj^>w« IC-^-Lj 

A^LiL 4 S"c~*I ^“Njaj aJL?* jl (Vigna Subterraneal . Verde) IjUL ^bL »[f 
ji ^I t _.j j j jUj \j Jla& bL. S' jjjl C...> fT Ldj jj I jl (^lo-L«-P jj j a-dLa 

sLS"" c....t5 "(^Lly i jl ,^a AiilS^tc — J jj _La 3 (jitLTc....»5 **aS”"^^ iis c5^ 

b.3jj ^So i Cj*5/jAj Aj C—-J j I ^l-ip fjr>j jl .C~jjI ^f-UjL L Jtij ICyyJ i_>&L -p 

^Itojjj J (-Utf X6 L" ^ T) BJjJ ji' jl ^ IjLaL £J>-j Ij jT Jfi j£ I J 

jj-* is^hj J l s^-0 Jr-^k lyrj ijjJ ^ -xs-~* -lu-ijjl (jiLaial j ^l-U Jsii y> jl jT 

Aj J ^a ji (_^liB J jj A) J^a>al~a BLS^C—ilS”' J bUJU ^fl^iJLa j I ^J tilj j." Aj As^ j7 L j jls Aj 

.iy^^a ^Uj'l (ji^llji>- tjl^J 0J-i ^)L^I ^Ujl 


fjLucb ,^**(13 ®y J^o t 5 — Y — ^ 

,X.7,..«ft J jLj Aj L* jj Aj £^Lj> jj wUj J .p y> LjLuI 

oJ jj BbAH-S*^ A^S^ -e»i jj_J»- » ,. ‘* Ja»j J_j“ ^J_c-ljj jLfcL_S^ jLiij t-J^ilsLa jjJ IjJ!i C^AU 

l_J C-J I 5^ Jjl jJ a_ij ^_slj_a jl (_£ jL—J ji J^IJ? }J~)**-* C—^1 AJjS^ jA B jilt 

J^yj >- (jjLi - L .j j i^j—jlj—P- j~p L_C- j yy I tjj—’ jij—i ^—aI^ O^Jj^a ijJrffcfca ^I-Ip ^p^Lp 

oljl—J 4 j^T* ‘yr^l^l tOUT ^;l ji }yi- Ajjj Aj jJ JjI aJ" ijLj^j |j 

^Ailj J-ij a ■ A ' ,. '5 ^ sJJ-fclS^ CjI_^L J J^Lj> jijj ^i>l ^ .-Lilj^a 



vv 


j wLij (_5 jL»i 4—j^jjljjl jl jr **" aS"*C— i"l »mj lS\^> (J-C» BAMNUT 

.3 j^y* Joj j 3 Ij iXij jl ^ja-w J3 Ju»a .C.«"l 6-Li Aii-L *i Ijl— aLi oj ^lilj eLS""3j^L>-P 

j 3 yt/y* 0L»j*> jjl? 4; (WLG) u I jl a-Li j (LLG) jy jl a-Li 3ju>»j» -Lij 

OljiP 4j 3 ^£-Jp £jL ji { j*~» .-Lil^ JjB lSj&u jl iSjr*£&.j* jyj j' i-^j 

iaL-S"" -Lwj 4j Ss yy* Jl>*j j IlS" j3 .3 >>Z ■ tv 'o ^-j ^yu>~ L*- J Ajj L kijv—L>- o^L» j j., ^a>yj 

(jjj j (_jT) ^L» j-^-J S^LT,ji»*J AJ l J^l - jjJ=j j3 jJ Ij 4 jN L liTU- J Jjy J-U 
4_lljjj Cjjye 4j ^£jL-<A--i ^yjUj UJjj J-L« jjjl j3 .C—wl il N .- A ail* Aj L$Jl (Jj JL-* jL*Ujlj j 
jl (_^l<li»“^iU ^JjIj c-oja>«-“ ojl c«— J J c-JbU L sis' ^j| \y aT c—*1 jl J-u <jjl ,j^»^ 5 .c-^l 

. 3 I 3 -LfcljiJ Ojl jlsj 

oi ] j' 4— aUi-* (jAS-'Li <—11 C-JiJ-bv L -Lij 4; jjj C-Oj-^xA L -Li j C. . . • ■■ > jl 

1^3^Lp 4j yfi 1 •(* w ^-1 J Li4.« i > J 4j I ^~I Jii I jS I ^liA ^-—> Aj a 1—5 "*[£ I ^ ‘C' | j j JL^ j3 yd^ Lm> 
^Liaili jl a-L-»l Co» ^ a i i i j*a[.g? *-l £^Ijj L> i _‘fllT>iA (^L^ljjl wLl j a j I £.".. ■*' 

<_->■ ^—ij l n- ~—j - 1 J ( y‘ r J ^’^ V 1 ^ 4 (^'r* 

Jjbl j>- i_j I j j jj (_ i j>- j3 JJ^ 1 — ^^1 4j J e-Ul aJLi j J jla J Ijjl 

^JjL-3 cj! jlu.fi—« (JAa jl ^jL»»A y\ j3 .C—kiI (^U—15^(^IjA^I jl <—aT AjjI y> ^JjLxA—.C— ili 

ju jJ ijj^" J yh~? 4 L)'j^ J ^j^^rr* 1 ^ j* J* ^ 4 --iJ yj-*'* 

■ C—vl a-Li 4IS jS~ Jaj 

al^JLjBj! ji a-Ul ^ La»>jl i^l^Ujl ^jiLrfl y J-i^a j3 aul i . " ..«l ij ya oLp^LIpI oUj»P 

LjljjLr ji Uj I j j ~ — &^ jisb.# jitLf”oLfi-fi>ij u^-lj jLi—1^>I jy^ ^W^~r' ^ 

a_>- jj) 31-i—j Jl. S^lu— 9 - (^L.«j jljt jluxo J^Li I yt j i 11 (^liail^ .-Li L 

^ yr JL* y (iVjy J ( J l^4« L Jr^S ") ^yl—il (—> I J^*^ jULJ S yi.nS ' t ( ,5 I^S"^gIj L* 

(jjj J* 


oi jjjj 4iij j j t 1- r* _ 

J (j^ll^" j U'-. M JS jU Lijjj jl iijjy^ il y* jU>w« (JLfiZil 4jljjj Juij 

^jjljja ^L^IuJl j L&aJj j aj aS^A jljj j uJtij jl aLS^^Ujjj .c—«l aJl, j {£jl i «-j^Lj'l 

A—tJjL^e ,yS I,, A jU 1 



j* <_S jG <uj 3 l ^- l *-G 


v^ 


Growth = SeedReloc + Min(LLG L WLG) 

da i' 

Roolw = j Growth X FRoot — Rootw X SENroot 

das 

Shootw = J Growth X (\ — FRoot) 

•'OT ^ 

(jjj j - 5 £/* y* j> fj") ^'LiJj -^y ^Growth 

^^ ^i* ^ j-L> j! JtijI xSeedreloc 

(jjj jj £/> y* ^ fy) ^ij jjj =Rootw 
L* 4 --’ J *■> 14 ilj jj _y =Froot 

(jjj j-0 y jj ojj ^Ujj =Senroot 

(jjj j ^ 1 y° y. yy i ^y>- jjj =Shootw 

(jjj) c-ilTji ^ =Das 

°y y ^ yv gjy yy i><uLi j tiyy j~ jj yy ( yy ^y»“ jjj 

•^Lf” 

Leafw = Shootw X LSR 
Podw=Shootw X HI 


:jT jj 6 

(gy y° ^y) y^ jjj =Leatw 
jj {> y) d^y>. jjj = podw 

(^y y° y. ^y) y yy jjj = shootw' 

^lajl d£"y jjj =LSR 


yr-r-r 

v * 1 ^’- 0 j jj - 4 -^j - 3 y ji ^ yy j^ j' a y y^y y ^ y*^ y 

y*i *b-y> jX j^\ji jiy ;_yjGi A Aj L L jJSI -L»- (_jlo jl ^'iJL Lo £*J ^Lul yJ O 
yjj -cjU—6 Aak '- * ^;_Ljty_s^ j_yy? jjj jy .a yy A^y* jjj - 







ja iS Le>\ Js-I y j jjb^Lit^U-1jyfk c-Uw* ) jN jj j < jtjjal 

aS^^ ylS^lA y aLS^J-ij £jj-i ( _r- , ^ 7 c5^jJ JJ^ ^ C-ilS^jl jjj- As^ja .*AlJ<lj^y» 

<d_^- j_» i_Sj— is Aj LfcjwL jl aJ-i oajJy aljj» Li Ij aJjI -^j tJLi L^-“ jjj - A>-ja yj 

j lo i Jl J li* yt>ai_9t>U- •C—'l jjj - Aa^ja ^ f 0 *-^“ j^j 1* AVALS’" j . $y*y> jlp I (jjlAaKALS’” 

j^ I cf 4 -^ ij0 jjj “ A>-ja j !-*■£» ^ i^ a> ~ j\ C . m l jjj (Jjis 


Ufcii) j aj Ldi^i IT—T*~ t 5 

ybl/ja.c-l jlj^ J yj J Jbij a 1>- y> L jjUaA IfeAij J Aj aajjy aljJ> 

,-uL l y> jjijkl^C—ilijj jl*j <_9jis aj j jit! ^IaJjI jl jJu L j ~£"y I -Gjl-U jlyj c->»j aT” 

Aj»--UL (jL Ijil LaaJG j A; aajjy alj* L^>-l ajl ^ <j-“A ^»'» »j aLS"*aS^ y b j 

.ajJ Jjfcl^>- ijl-G jl^3 (_A* J C->ij aS*jjJsLS^Li A—j La* ji A»ij j jjj JT 

;.-u5"^» ^jLi<A.»vi yj dsjj^ Aj Ij aJjj Aj 1 ij>-1 j_^S*BAMnut (Jjl» 

FRoot = FRi X exp(— °/« <> X DD) + (stress 1 ) X FR stress 

IaaJLj j Aj ^ jfi\ </l~*-\ aJj! jl-tA» =FRi 


9jj^ j' jjj - 4*rji =DD 

^ = Stress 

.c_-il (\ = (ji^) i^> ji Ua^jj aj =-P , ^-stress 


IgT £ 4> yLal>l T — V—& 

j!-bL> a—«U^ jl jl j (LSR) ^yl y aj liT^j jjj c——! ^1 y 

aJ^LlLa jl aJ_ii aala jyjly y yy ^1j jl y,lj* cWOi 

j a .•-cS'^y c5 ^ j&}\ ^i^«j jl jj j — As^j j jl ^ I yAU? . J—i a a L av I a -l*> 

.-Xj J-iy> Ij yjy 6 jjj p-!ap! ypy WO 1 ! 1 J^ 23 y J* 

LSR = LSRj + SIoplsr X Tsum 


LSR jr* “ ” Slo P e LSR 
LSR aJj! jl-u» = LSRj 


: jT ja a^ 



tSjL. j c-^L* 


fj &>-Li Jj djf,_j jjj Vj-k J-A»k ^ Oj-^ JajJj-5» j3 (L) ik^j ^k*- (j^-'k (j-r- 

Jj j~*) ji OjJ -A>-lj ^k*J |jljjP Aj SLA .-C 1 C l i Aj (SLA) (i£^J f*k* I 

SLA = . /«of X exp(x/\f x Fleaf) 

L = Leafw X SLA 






J* y.j * 


J <_/— j" _y 1 t -V— i L> ^/Lj 


; aLT 4>*jk“- 


L = Leafw X SLA X (\ — stress) 


«/0 


l^iMc 4j ^>La£>-( f — T —*\ 

jl sJLk oL ^ jl'■^■i jl BAMnut t^ljA ^ dS^j (jjj —' ~Cjk> 

jl A; ajjj^ A-^kw« Ij C.ik j^j 4 o-Ljj s^AaLL* 

-A*J Aj j I jl j^T Ij jj j A>-Jj) jl-UU ikj jl jZ-2-J Ji jjj - **?j J 

jj-k-* jl >1 J* i Cx** 'jHl C^y> Ojl_/» A^ji 

£ 

It., i. i jj-k A_i jk j k C ..^> I ^ jj k (jl-b /k j a j U . T ..ul ^j| ^jkiAj-w C-^>- 

OjL <S jl t5>k J\ jk- 


dHI , w ^mean ^base 

-= slopevn X - 

dt P HI 1A - T base 


X (^ — stress) T 


:jT jj aT 

jl jS"" ^k Aa^ji X 5 <_SL J jj ur tlj jj Jj a Ik" ji Cklj^ (jA>“k Ijjl C~S- j-j =Slope| r jj 


eilo Jul^i V—T — V 

i 1 Lrt, ^ L$W^">. • ck'V t /‘ , l-* j*j 'V b 

^kjUS Aj (_ 1 1 aT ^yii* J Ij . jlp I Ij Ajlj J j -k j j^L) J. T ■ * ...« jl> j a J i 'k»- Aj 

ij jT’..k 4 i_jI Ij .J_jj JJil^a»- -kj o.ek" (^■Akjj>- 

I Ct*J ki IjJj j^ -k j .C->-k Jjbl j>- ij iA^ji Ij (J^*J u I o J ki>- C-fs^ Aj (jlAjjj j 

A-*ukw0 ^kil (_J I jkj jLii Jj~<kJ bhAkj k-41 jj c- jT 3j^JL jl 

Growth = Seed relocation + min (LLG,WLG) 



l^i Aj* U 


A ^ 


:jl aS" 


(jjj ^y 4 y ) j c-jjj*a>w> L -Li j =LLG 
(jjj JL* y L -Lij =WLG 


j.aK ^1-lS"" jA b l a 


: min 


jji OJ JJ-LXi c*» Jyij J (ji*U UJ-L>- f —T — A 

j|jJL« jl 4 jL*i J-L° L jlyIj j-j -L«Jy «Japl * ijIIsa Jaj Ic. 

, ' ♦ « I A 1 • 

• iyaJ * - j|' e-L* („j-\>- jj; 


LLG = £ s X Radiation X Fj X Tfactor 
p. _ ^ _ e -(k x LAI) 


:jl ji aS" 


jj; ^,i»,.t,,i —Fi 

jjj dS""ej^tf=K. 

(Jjy *-*0 ^a;Ij = £ s 

(jjj jJ ^o- 4 Jr -* ./! Jjj^-*) isLJr^ c£^ J' 5 cSJJjJ ^*-L" =Radiation 

L«j aj c.>n»i -Ll j ~ **- '* , ~ =Tfactor 

Afljl(^VA) j j (\\ VV) ur -Jjy« h*j> jL> ,jJjl l$I>. ^ j J s J-i a?II jl ^jj 

J e-Li c»J jji 4-Li j j e-Li e jliL»l ^ijj y -^A j! BAMnUt J-L> jj .-Li 

J tL yala <i jl ^ > t.4 ,. tj j-T.-Lil^ (jjj i_SjU-dlj) Jj JLj 

A-^l>i-* ( \ ^ ^ ° tjb I jy IS jl e^ldT-L- 1 ! L K. u> y£ jji iiS" 


Jjrf Jjl«f-f-‘l 

I—> -L-ij jl ^jLjA—« C—f-j—' A_j AliL (jj*J i—J I jljJL« Jy*& A; |_J^->i—I jLi 

csi-t^ lSj^" > t^r 4 J- 5 _r* J Jr* 'jij *3-"^ ~ a y jy j' c-j 
<S" c**«l c-lc- jl-L ^1 ,-lS" '^a l j0j$ ojU aJj; j (jjjc aIsjIj tj-u .jjj_& 

c s t ^/i Oj*^ ’JJ* 3 Aj .xS"^ J\ C... t~ j (j jAJ ^j Aj (_gl <0 jjj C—“jLi« 

iC . -ji <Jyv jlajlelj jJ> (t-L-il oI jlii jj-_ b^) D a5~(a-jIj ^j ‘cslAjjjj c~ajUU tD) 





At 


, y j a.5jj J ls^"^ - 5 l “ J ^ jb*-; J^ 5 OjLij y) y D *£" c—'l O-Lp jl «Jj |ji I ^ iw^j yj 

Ja; I jm jj jL» Jj«-IJ !_gIAja.i > i^ jj jU*j jlii J s.5 jj Ij> t^lo y\y ^ji <“I j I j- 

i_>l jUx.' jl^S i j—*5*^ i 3j*j Aj -Lij O ,.... I ^IL*j jlaJjlj (j-iL«l J. 

Ip <j \ ys 1 4j U) BAMnut j-Lo '2 j l 5 o«+al j .axj j % j j & y b^l 

^jIp ^ ^iapl ia-ujJ sJLi t_A - ^ y <3j*^ Jjlx* l ul ij j*A* 4j o jl» O .... i ^ L j 

a-ti (j j*J i_j I -Ax-lj jj 9 <A-i jJ 9jU jljJLa ^ I j j j X5^« D^liOil ( \ ^ ^T 1 ) jljlSvoJb j 

C-j1j cD jl ^‘..x.a jljjL> 


T = (Growth) x D 


•jl J3 


AT 


(jjj jr* J^) Oj* “ T 

(Jl^*L jl»^) p\-_SI *—* I jl>u jUiJ }j~a£' =D 
(^ jS'jLS"y JISL-LjJlT ij jxj" ebb- 4 =0 


ljT OiOJ^Aaw O^w ‘Aiij ^ — r — 1 » 

4kjlj j < 11 •AOjb! Jo I j Jaj Ijji jj obS" O jldJ <_£ jL-Jo 

4 S" ^b j .Xi£ ^-U" t —j I j I; IaaJL j ^5 j^-y jb ^ j l>^ i —^ I j j *L5" 

.J jj -L*l -U^j o-I V S" iXvLi tJjXj jU ^3j C-^^- A; lft4JL> j i*u jj c.j I t_j j^ 

li^xj Jiyl* jl I—»T I--J j tjl I *j j j jaJ JLfcl y iiSw ij J_^>- ^1*4; jjj aLTc-JUtfJ ^1 jJ 

4j -utj j ij-T^ jty Jxl5^4 j x~x-ii ^Ll \jti jj o^b jjiAb" 

•C—il j -JUil 9 Jui i_j -ix“ ^LxJU aJ j <—j I jluii 

Ja-u jJ t_> \ D^iOlj 1 _<-l>“ aS^ C-**iI j OPjiS" I Jx- (WLG) i_< I Oj 5 CxJ .xij 

-A* I cUpOt tc_j| 9 ja1Ij y\ y C.-.»-J» j ^1 ji ^J_-ij jl^>l Ij UaO j 

wlg = -^P 01 x Q 

D 


: jT jj 

-O-^l j Ja-ujJ L-i-is^- jiS^lu^-) ajjJLi ijjxj —UpOt 



Ar 


I 4 J-U c^-l, 


f —V*- 'i \ 

4jL_JL* » (jLi,' {J»*A£'Lai ±Lj _)y& 4 j ^ **-- " — 1 IaAJLjj 

A~J j J 1 -^ I ji .-Ui 4 j Ijt ( ^ \ A ^ J y*~Jy hs^i y if C....^' 

^ul* jl 4-ij j ^f 1 y -2y^ 1 ^ 4—Refactor j y9yaj->j> (Jjls JJ~f^ 4iL^il 4 j Ai j jl 

4j C~ — i J ^f\ y 4 f C~wl 1 —* j*- 4 R\/r jJ ^ __^j j2 a-li Ojb jUi 

.-bL^y* ^JJLjj Ai TtJa-rf 


Rootl = 


Rootw 


RLfactor 

RD = Rootl X -lAlt 

R \l\ 


x ex/? 


■ /Mr xz 
^ V T 


:jT jj if 

(j^ 4 ) Aij j ^5”"Ijl =RD 
(^^ ^ ^.j J> =Rootl 

(jr* ti^ 


oio^Y-r-^r 

C.J jJs j 4jLS^ I»a>- jjJs 4j 4j*y yt j ^ ^ *** BAMnut J j»a j j 

9 -li Ijl -Jajljj ^ dS^ls«- uLa_|4> t^~ji f i yS>y ^ ..i dS^l>- 

(v*^ 1 J~* -X fjO ijPyA?*-* J j*> ^-L- i yj -usji j I (A ^ A & ) ^ ^ Jr 4 -^ jj 

^■Ij^-J j oi jS2 j\j lj ojb ^vjJ J-i_» jl oX^_f oiUl^l ccJU- yy 9jl— jj .-lA ajUi^l 

jl J-ia iyj j\jJi* A»Li ijijyj y> l—“I y .xfy 4^uL»wc lj cj I j^J j^IjL 

^L_i| 4 J 2 JJ j j^ljj ‘i/>-T°^i ^ a,< ^ Lln*^ - ^ (J 1 ^ 0 yfiyA^-» y? J cJ L .» 

, JJ6 I y>~ 


j 3 \i i yr-r-\r-\ 

a ijy> yjj ••AA'L ( ^y* 71 \s^u jl aj^lL jj* «->j 4^uL»^ -HejLj I 

4-ir^ - 410 jW (3^“ J .Cw<l 'J* y* i^ljJa^. J 2 aili^-l 2 jy yj j 4 jL^> <-yy>^> [j\y 


1. Campbcl 





AP 


jl aJljjj l?^ 0 - 5 < ^-**'^>>-» .c-*-l jj jji ^jr*'j i ^’'^ (TEMPD) Ailjjj j-lJ I 

ojlriT.K*I (Tmin) Ailjjj ^Lo j (Tmax) Ajljjj l-t^- i^Lo ^jj 
TEMPD = o f\ X Tmax + « /f Tmin 




t ^Z^> <£"j> 4j J C-ib jj eLS""^ jl JjIaj l*u Aj aLS^j -L-J 

I £ iLi* ojb tiS^Li- i_j I jlj tiS^U-^xiiw li^Jj 4j <^5"U-1 ,^jb 

° j Y6 jl~ji_» jl BAMnut J-L-* .ll-**I j-a^° ^j-i i^l^j ° /f ° 1? ° /\ 6 jl 

jJ ^jL jj •—> 1 jIAL* Ja—jl» L aLjIj ji i 11 jlLL Aj . 3 a^li.r.^I 

j 7 *Ja__»' lJ rfi^Li I jj lj liS ""j eLT(_JjwUJ I CERES a^la-Li 
Jcj ji 1 ^ a - 1 j_P j j jl jjj BAMnut J-l* .xS"^ a^iLx* d5""L- ^ j-lJ 1 

^yla-*i jl* jl-UL* j ilS""i _11 jl ^g*jlj l)1 y&to lj j 1 *i5""U»- (.£ j-lJ 1 (jjl^j C-jlf jI-LL* li^j ^ 


.xS^e A^_*bx* <iS" U- l^xjj lj j' J LPAj 

ALBS = o /y6 X (\ - o/ ft X (AW, - PWP) / (FC - PWP) 

ALB = ALBS X exp(o /& X LAI) + (exp(— »/& X LAI)) 


: jT jj 4T 
tiS"U (^jwuJT =albs 

^S“\^ j (^j-lJI =ALB 

J ^ ^IjjJ joUL jl jJ^J (^ VT) jjJA"- <J>Jj j-i 

A—M L"w* £lXaJLj 

EEQ=Radiation X(f|\^ X \*' 1 ’-f/rvX \ .' r X ALB) X (TEMPD+rQ 

: jT ji iS* 

.(jjj ji jx ^L*) a^iJL JaLw =EEQ 

j jl a^alL j-axJ 1 jj j aJjsIh* 

EVAPO = EEQ X \(\ -6 > T niax > r6 ^^L*j 

.t., " . . >->l (jjj j^s ji»^gL») a jAl = EVAPO 

j- 5 6 jl jxST max *>xili>- j a^ l? 1 j* j_^w* aj\I\ c-jIj jluL 

>„ j jl ajdlt jjaxJ J a-Li a^b \ j\ C-jU jl-U^ -LiL ^1 

EVAPO = EEQ X o f ° \ X exp(o/\A X (T max + t«)) 


c-PL. 




jf* i-j -* - l < 3 ^*j jl aji)L jri 1 -J>^ 2 >-l y}ji a ^« p«-j 

jj Ojj~tf> jjj I j-P jj OjS"^laJ ajillj jjiiJ ^jl < —^ <-jJ>- jl 

•zy'is* V“^ (> ^VT) tj*ij L$'d»v jj u 4jj 
AEVAPO = (>/> X ^ DAR) - X (^ DAR - ^) 


:jT jj 4^ 


• c -*“' 3' tri (j'- t, jjj =DAR 

tJ-aP ji . C. i j I a-Li aili j!jS \ » « L BAMllUt J~L» jj Z, iJjl <0 }/ (JaP 

J*^* jjfJ • b ^^* ■5_^ j y {jr** tsLfc4j_'y 4 j j i£Jj y l£jW^ *—-* ^ j 

*£ -US^» (^jl-*4SJ 'i/L ji ^Uj 1 j Ij u I & C—1 O y uj yo ^^ ,jjJ Ij (_J jlrfaiL*r 

*y <> c- jT ji j! .c-wjI c-j^ ji 


d water, 

——— = I + P — E s — Upatake 

I + p — E s — Uptake, < deficit 
d water, 

-:-= deficit 

d t 

£\ I + p — E s — Uptake, > deficit 


deficit = FC X Z,/p. — water, 


•o' ja & 

{jj .(^L.) <y ^Jjl ji ojT jl-u. =Water, 
(jjj j- 5 v-'cA" 1 ) =i 

(jjj j* .r*^) =P 

(jjj ^j' 4 jN jl Ua-Ijj Jaw jj I •—■»d>- ^Uptake, 

is*^y) ^bj tJi -y Jjl *y 0 ^ yij'ijt jU zjy t-jT jlol* =Deticit 
(r^csV 1 ) <-b' *y j - 5 ^yJi ^ j' J a J y =AW, 

(v^cA*) es*'->i =^C 

(^)/v>>=pwp 




L' Z Y AJLi j 4£-. p- lj jl A»*il . C...^l cXi L_‘fl. -S> y aJLjj As\i’*» jy»P jlj-®’ Aj aJLjj A£~sy 
J Xij A^wj J - 5 J aj _?i (z^ + \ ) aJj! jIxiLo (Jjljta A-j j o*J — '•’ < y ) ^ ^j^r >v ~*‘^ A^—>- 

JLp ^ T /f OjIj OP 4-L j A^>- jj»P 4—wl>i-<i |jjl_/j —o£^>- ki^U- ;_y»P Aj 4_X j A*^_jj 

0-3jl ^JLj ^J.5 AjM Jj> <_jT jIx£j> jS"I .Xi 413 £ Joj Ji AJj J (%-jL A j j j jjAi jl^PA; jj j ji 

islS^jl xiL .^pIjj 

dwater, op 

- =- X water r + I + P — Deficit — uptake, — Dr, 

dt dl Y r i 

: °jy ui' jr* J - 5 

dwater, dRF 

-=- X water, — uptake, — Dr, 

dt dt F T T 

RF = RFV + z Y + \ 

jJ aT 

*~iJ Af-T =RF 

(jjj Hrr =RFV 

A; jj ii5"" L>- i_j \ jlx^o = Water 

(Jjj fj-* 1 ^ (‘J- 3 jl <—>1 =Dr, 


f^^yr- r-ir-r 

.o~d j jl aj_N ^jjl aj jjjj I Igx" .o^l <—11 £-l^»o,l 4^>- ^ j ajN ^ Aj 

,-5 X”* 41-5 jl J 9 J £ jXw _^(jyi^, c5^ Aj^'bl Aj A;_ i/ jl j <_> l 

dwater r dRF v , 

dt T r dt T 


oLf-J awjj y»7 oX" 'T— V*— * V 

)i Jjjj AS" }y*j J 2^ A-^U^s Ij a jjsHj k_jX>- .^OjL' (_jT ^»olj (_;i> 4_wl>»-<i jl ^^-3 

xij ;_£*dj OP j-“ jl 1ft AO j Ja -*y < * I j^ol j ui^ jlxla '■ 5 ‘ 5 £iS* *3'^ >u ‘ 1 d j jj I 


5 X*"Lf^ V 


^ I y j i y>S' Aj j I jIXiLi . 0 >,I IjsaJIj j jajj" viS^ l>- jl i_j I a jxSIj ^1^0,1 JjLic» is jd3t’ c3 j*; 

. y U^ 13 ^ ^ J __j I XiJ-a l*A^ J I ^ J 1^3 I ^ I XA <* X A-m-j ^ ^ T ■ ■<■■ 



AV 




I j l-L»- j\ jJL» Jyj J 4 ) 41 ~ilj jl y* 4 J jl u I 

Ojj-tf ‘U dS^L^ jl jj^P ji cU (c-j I j^*—j C~JjJ? j3 U^ij j jl jL>-o ,^S^l»- jJ j! jj ,_ 5^ 

RF _ 

u = ft/,„„x f-^-1 "x r^ 

{/ 4 JVmax J N RDrnax _ 

:j1 jj 4^ 


(jjj jj j-i v” v'" V - ^" ijrr-' =U 

(jjj j* J* v' >^c^) V 1 V*^ - l^“ J =U ma x 

(v^ ^ J' 5 j-*) *--iJ =RD sa( 

v T LS *3l Jv i^:f_r-\f 

J L->l a^dllj <_ji>- jl jl Ij ^J3 J Jjl j' (U) (—<1 ^1 jP+ZjM I ^l^Jl ^ 

li_jS””4 _wL»«>i jl "j Uj 4j »jillj 4j jj^*J i—;—I 


Uptake = Upot X 


LLG 

WLG 


jur-r-ir 

JwJ Ij ^S""l Jj4>fc« ^t.n * T jijj pfelJ.S i Jjl-Li jljij C->J *£ ^\S -tij 

-Li j j1j~* J ‘Cil } jl ^5 (j**** sLS' <r i 4LflS>" slSjj I -US" O jj I jj I j (_£ lSj*- 1 jU dj l_jdi L-J I 

-Lij C—-J jl J »2jl jd*^ ijd. <J^ •■ s - 5 ^"lS* jer*^ <—d j3_j> |H*Ijlj~* _/l j.5 

^ (jii 0 r^>-Li L" C-^»j J <—jT C-Oj-L>wo C-j>J iij 4j jy LL->J 

^ f ^ 

4_wUw (jjjl i^lj-; “\ j )j*> c>l^ f t^yS^j y^rjf L>^ \ /&) lI—I »L^"l5lj 


LLG x \ 
WLG STindex 


•sr'is* 


■ jl aT 


.c—.1 ^yxi-Ll = STindex 

<_j-L_»- ^__Jjwl 4_> j lLS^j ji y** J “'-'U i.^ 5 

(JLi-f'l bb4ij j 4 j y~*Myz.s .1^7-*-1 I_^a1 j 1^34j ^ ji$ ilj^> (JLijl yjt\S 'l %. i« 



<^jL* v.“ * ^y.j^ J c*»-L- 


AA 


HY CAS J jlo 

^ <tfij ‘y? 3 ^ ^jj^ 0 ‘(j»o k*’ 1 -*' 


4a Jm f — t"— \ 

J f jfjy 1 J- 4 ^ L^W^-rr* 1 y. Ls~~? ^ J^>- - t>jLJ-U a J j y Ji Jo» O^-L- 

J-U li ( \ ^ °V t^^uj £ J PARCH aLS^ Jx> ^1 ji .C—(I 92 y j£j 2 Ot)U- 

j yl^) a_i HYPAR J_o j ^SjJ (\^<^ j!jl^_s> j jl; jS) x oa^p 
(Manihot ljL»L£"eLS""jl ajLiol L Jx> yj 2 i *jjy t ,^1 i S^y -(\^*1 ^ ^ jljl^«A 

.x-i x^-L^ ixiL^ j~.£ jjkLa ji ^i y ^^xt j j <Sjy\ y, ^ csculental) 

x>- jIaLS^Ij <Stjy y*y j? (JSc^- _ j j ylfaiwi jj aLS" 1t l^jajt>Lp 

■]?jloijXA js j ^^niMiL iJjl lIC y - Y _p ig^JL* jj tdSL, ~ .^V j y ITIS"*aIL* 

Jixi ^ 

^si <u x j—a c«>-jj <Jx> L (IjLIT a LS')GUMCAS Jx> HYCAS Jx> o^-L* tS^y 
c~>\~~ 0 j-a?~ j fAiJjl L lSJ^ - j $"! jj i—<1 j ojl lytyf a>-^>- Xj j^*a Jx» -Xi 

<lj y Ojl j 1 I.— * -i>- ji j yy I •‘^^y tgjCx~i lj j(^iip j ojLii* 

y l5W~ : ' o~y J 0 j- 5 ai jj y, y'y (i o 

J^b .2j^y iS <iljjj Oj xj jy jIjaLp xij oj-i^ ^jy o>-jj JLoi 

y jl •‘^-^'y |Ls j Ojl J t—<T 4jjj y» y L L^ilp j jb>-jj j\ y> tO £ jA 

Ij jS oj' J l_^l j! lg y -*- ? ’ , $ x! jlxl^i 4j Lu jIaLT” y j£jjj jIaLS^ t J y j*. 

.O-u) aXi Oi y D yy o^jj *i Jx» .-Cb^« 

jy iS^y o*j 15 j f—f—Y 

k_>Xs^ J 62y IjLilS' ai-S" jl _yxJb <JO> A jLzsi-jJ t£ 0-«l j I y. ^y> y yfi\>- (Jl>- ji 


I- R.B. Matlliews 2- G.J. Lawson 

3- Bradley and Crout 4. Friend etal 


5. Mobbs etal 



j'®-*' y 1 y j- 5 cxXj 2 ^y .c—I c-^-j j ^y^S "jjJ <iS^01 jj a$* 

libw> ^jL w.~ " j~S*/jA .Xib^» ^isl (j^_^ jJ aT c—I jl j> i y >Ul c—>1 j~p 

j*" -" ' 4 '' L ~ J *'j3 (ft a ) exi i—ix*- jjj j fir) jy a, 

f tr = « t X f t 

^y£ iS^y. A i_-j jj ^ I a^ .c—<1 c->-jj t*y,y^' lSj ^ 1 — •iy^ <&t j I j j aS* 

4Jljj j (_£ j—ij j>- Q v j I j j a^ c—'I Q t j = fj x Q v L y\ji (Q t , MJm ^d ') c-^jj 
aLS"(_sl_^ j I y.jj^j jy* 0I jb* 4 jl ty£sjy~y c-^-j j y^y^" *•! ^ y* * * ■ » ■ * i 

:b cx* | l (Qc i MJni ^d ') obS”"^j^S""i_£^b jj ^-*1IJJ j r^ 4 ^j® ^^Ijj 

Qc = Qv — Qti 

.j c-Xjj jl y\z* sis' ^ yS~ (_jUj c~<*l !y \ y \j0^ jj 

oT 

■ J y*^ Ar -1 ^*'-" Jx« j3 y j Oj y0 A; C^-j 1 b j J Ri,m^d ' ^jjb 

Ri = pU 

jl jlxi* Jil .JC-iL^y* ^y ijA >-bi L t j (m^* d ') ub> jl jj 

^5*3^ c_jX»- .3 j-i A-^Ln^ (jff-ijj ab5" ia-*(jj" oXi xjb jJ ^ijL jIxlU b* j-£ Ajljjj ^ jb 

j! l~j 1 ajdib L" l j c jiDb yyJ jl ( J®l , -' > ' L)\yf' Aj (^b^"i^lfcAJ jl ii^j jh ]x*>y I 

j (^lA-jjjj (_^L^jU_« jl j_5^;b“ iAjr^ ^ «_^b jjX 1 Jx> /^l j3 oA^i £Jaj ji d^U- 
(Jx« j3 . 3 j.* 4 ^^>-Li< j I^a j a Jjjj y*> *—jT jWij J l5 

. 3 j-ij^^j- 4 A—*ib»w» < j^Li ja _ pXJ b jjijb" _ ^ jl ajlfllwl b # j^Jb (J yj GUMCAS 

^ *Jj\y (\ ^|A&) jjSSJj Ajjlj^ ^JJ ^r-L-l ^ xTU- j! i_jT a^ib ui> 
Up — F X Ly x Z 

aJL j ILy t(crn cm Aj) aJSj j JjJs x^Ij ji«_ > I jb j>- ijlj^F ,jI 

y\y i£}jjj C)b j>- jlj 4 ^ 4 •“^ l ^i( - 5 >> Aj.N j* (Cm) X-^l ^ waZ j Aj'il j> (CITl aXj j CM ^ Xf”U^-) 



i£jU A_*i 3 d_PL* ^ * 

F = [o /.« nv exp(nx(# - e h ))] i (l/lA - LiUTRLy) 

aoj; c_jT(* iA^m r ji y m r )y^jy^l-x»- j^jU ^:>U.t-yy xfl L j0 y ^ 
j*e>\^- l)L>- jo .cu**I jlaLfj ,jli>-ji (*iS"U-cm a-£j j cm) j ciy TRLy j 
lyl 4ji jj ^..t ■..** a jl jJI .k- y yp LS"i^k^y jl sL^sj y <_j I ykj y til y c~*>l j' j y 


O jl i^ljJ j T - f f 

L. j aLTy o jl ^ jL J3lo>-1 y^ ^ Lto 4 j ^5T" y I la, i* 1 ijy y I c-J *pk^ C c-J I -Cj Lo- ft 

^ j-i L *£\J? J I jl-Xi* O J-i^ 5 ^ J j jj ojl 

, ijlL j Ojl jl-X 4 a .00yA—*l>«^> JjLoj yli i~->jl ka ^k»* y (gN(gDM)-') ojl jIJiiLa L“ 
L^'jJ eLS"(_$l ji t .CU>*I a-Xi O Ji jkj y d£j!o»- a ok j*y~O jl ^/o /of Ij y\j>' CUdy l \S' i^l J 
y£" )d>- L a ok ^ y” do jl^ y~ 0 /°'P la ° / ° *\ y> aLS" (j - * 1 j-*' ^ jl“Ci° jj I 

j ^jjbs) JjL yilS" ?«^j*Xd! y~ J jkj y J gjjj yCo> ^CUilS" - jl , h, jjj ^° y jlcJL» 

.(^ f AY* ^ jljjiS" 

JLfclj?C j|y Oj' jjio d-o*J eLS""0j*i <_»)jlla.<> jl JLtS Ojl (_y*^lj jl-Ca» aS ^^jl 

Ida pa> J ~*- ^ J e jU dJy (^LfcJCjT j j C-i 

y j) I , l-a li ,. ; aS^ 0 -Xi 0 i lidu I J*M {J ly JI J -Co j I yL>u I c»> 1—^ L>iJ> (_g y 

O jl s»jak^a j" j)_ jLia A_-iL»i^ ^1 jJ .C—yal 8-Xi Ajljl ^ ^ \ ) j^J^ J Oi-5" 1 ^ 

^jSsJ jl {J Jj-X>wo i_X^y l4d“ I jj j Jj jy”ootid**I ^jai j*j CjI—** l>«-a a j>iJ jo jj-C ^ 

C,»*l j I j* jjfi j3 it_o I ui> JdiLaJs t j_»i>Aj • J j-i^a Aj Ijl aiy j jl-^ji -k^y O jl 

J 4«~ j J y*a>x* (jjj jO O jl ^y* 4 ^p) t>- A*N (*iS>k jl dj jl ayJL <—>-X^- i Xy y iS^j> ^ 

(jjj j j “—ij y^y-'^ j j n,R) jt>yr cup ^** 

Vp = R X Lv X Z X 10 r 

(NO r jNIl^ y jj)R m a X y^'-^“ jl-^* ^xS^JJjOliyr cup^ 

dS^ld cjl jlwXLo j eS^U- jo jj; y (d5^U- ^y”jiy^jo doji ^yyLa iV) L y*Slj C-kip yi jo aS^ 


I. Hawler and Kadavid 


2. Godwin and Jones 


Law 


M 


♦ i jj Ojn? Aj JjL l ^o .LfclT (liS^l^ 


-r y' 


R = Rmax X r v X f(0) 


^ jj j o jj-^> j sj jj L" yL? 4a*; ^1 jj t(9) j f(r) j 1 jj aS^ 

f(v) = > - cxp(-o/ot X (V - V min )) 


f(0) = [(0 - 0 L ) / (0 U - 0 L )] T a&T0 < 0 U /I 
f(6)) = [(0 - 0 U ) / (0 S - 0 U )] T >&W > 9 U f\ 


:jl jj aT 

#L taLS^iaw I JjU ojl oy. ^^jaO ji cJal* J3la*- v min 

>■_ *£-» jj> ji ojI i._,»>L» yj>) ALaJ j o-si*_jl ^iLl jlaula u_ mJAj$ u , 

jj-j jo .j j* 1 ls* A~*"Lua ajM j *^p _^.a IL ^h>- ^ l -^^ j^ jl« j^J\j ^JS'jaj-iti^^* (ciS"L 

jlaJU J—-JA*S ^J& ja O jl 4»J-L jl JS- A; JLcS O-lP 4aLS"jL J5"J j!-ULo /jjl 

. j j j^ 4 aJL j 0_ji? *5”" I jsuv^j L^Ju Ia Ai^S"" j! o-L (_j j^ o jl 


Jju^iiljj f-f-A 

L IjLIT/ O^jj Jj^Ia jj O jl j cj I 4j^ .^Ua^-I j^iaO A; Ja^ ^ I 

ji (CIAT) !■-» <> l ^ - (jl_^4 j i _j I j (jU^4 jjAjL^VT 0 i\A ° t J & - & ) aa^ji \j> jl^>- 
\ ^ V ^ t _f~»Lo \ y j j j aLIS"” \ ^ v \ i ^->>L»i i \ 4 j j IjLLS" ala?* .aji; I -b»- ^ 

.ajj o^l i- ^l ^4 j ®ajj i^jLj I i^IaLS^ L» j I I j j ,-Li C—il 2 ji 
j^iS'\j\^\S '*>■ J> I tcjl^ ^jjlj^l ojU JTaJ^j jli^jj jlajj L 

i ^ jljl^»4 J ld~*jl Aiwlj Olja^^j^S^jljl* A; ljL.15" J ^J-^JLT aS' j I C..i.C- A; . J_i 

jj laj c~^l ^L-4- i JTaJ joijjy *\y j~* Ij" j yy> J-»ljP A; jj£l»P (\ ^ V ^ 

V> ,^j jy p ,*,• A | < A I a^ jLaajj I ji < yj l^jl L .ajL^ j*^ 4 ^ J j^I^p i j^>-jj jr aL. < 

aj jilj I j L IS”* 40 jl j I i^l^ c~;ljj ^jijljil oJL 4 j .ajL^ (ji^ljil iljLIS - aLS”” o j* aj jL>-jj 

laJ j_*J jjJL- '.' jl ^yil —& j~£ c-i>L- a>oJ jj j ^Ja— ^jlT^y:_£~ 

.c~ilaj IaJo^- jU (Jj^ OjLj o^-jj i^L^aj I j ^1 aaS*^« aj aS^ jlai« 


1. Cook etal 





^ Y 


V*'jj sL S' ^yAJ4jljij AaL2» jJ_ j jl I jl jZ- ~ J ^1 A'^*"l ji J jli»-J,a ^ I j cA-A 1 ^ 

j\Xi> L <C-*3Li ^ij ti5f* l>- jl twJ I \ 43 |JjLto4JL< j ^ - u y 

jJ 3 j>-j L UU j3 jll^Jb oL- V t « j3 %*\) 

ciS^ l>- -*»U jl C--^J^^ jUiij! ,-Li IjL*<lS^ o^j& 4j h i<^^7 \ 

.Cil JixSf cA^Ji <AiA' “S cr^i <-A -> 

aLs"< 6 ^c—*>i jT uja *£ - 01 ^ Ai A^ ^^ ® A"*—'jl uA tc~a>-j i ^ i j> Ai^ 

J^-lj j-i ojl J5*iwJ(jLjjjUj ojJ ^*jfclA ojl ^Lj ^1 4j jiU ^y I 

4j^|Lu A* A jz* ^ y. (NOy j NPi^) 'iS U»- AI _^A *— , jl jl -ul« ji o jIa7 

x I!b 40 /v6 t« /£ ji a_j iljjj ^rjL a-Ll o.4j&Ijl» i^lAajli L~>j*£> L IjL^lS - " jj^L »£■ ji 

lA-A' b ®l S}^L>s- lSjAjA^^A lA.A^ A^l>A*^A" j - 5 ••—jA 

ij (A^ l —~* i “ I ijT Uj A -i-i a JjtlJLa (_^ AI jO <SL« Y X ° 1 J> j j L»l 

Jl cJU- ju <TciL A^^"iSj^ (j^'jj aUf AA OiA^^ ji .c-.«l jjJ to-UiS" 

-^ y X /^ ^r“ ^ ^^ i ci ■ j* ^ ^ * 11 ^ CjF^J *■■» — O 

.c...«iI a-uif A A ^ ^j I a-^i jLij & 


A^jy* 111 o^Aj <Awj i£lj> A >Aj ^SPOTA T - & 


AoJiio X s — ^ — X 

J | —A^*-» A l “Ar*jV^*“ ftL^oJy (^jL* 4 ^ ^I^jISPOTA Jo^ 

jt «C '.> *> 1 jj. cl^ LL-P ^—■. 4 *' ll>q jUj 4 j <J«X* JI <^3 <-AA I . . 4*j 1 0 -L^ 

c 

t J—c- \ C-iliyi j} jS- Ij .C—il (_jA^ O^j < A?* j 1 " . ' -^ J- 5 ^4"* A- jirfr*--^ 

tAy,^ O A 5 • C - .«i 1 -UI jj (j^li C—o jl J jAA*“ toli I O jl—C j jl j t_j I O^J I Ij a I jmX 


1. Fishman 2. Tolpaz 

3. Razman 4. Varshawski 


5. Arzai 







Jx» jl .j y -Ual y- Uo4jP a jl-Ul Jaj jl J-^>1>- Jj^Ju-P C-il k —>■ y ijj C~£b y 

L d^X* .C—<1 aJjJ oX^S* ^!b-»v» j tci^j jjiy, jb u bl jp Aj a>- jJ 

lSjL-jI k_—<L» J ‘~ J ' Jj~*b*(jl*ljp jr* ^ I J .^yjbxAlj 

CjI^~jI ^_j U JJL« jjiy yj 4j L (jjlaa.Xj-b 4j«JUaj> ji )_g.xb. « jljjl ISPOTA .J^iL 

ijl^l-Ol ijyz^ys jl^> ^ysUal^-l y yy 0 bljP L j+j J>-l y> ji ^y^ 

.C—*<l lb” 

JiAo '-»*yy f—fa—X 
jwu> jUi-Lj if—y—i 

jjjj jl jic- aj .c-^l «-xi b jjj I \ < j£«i (1 ^-j l*i cjjyfi 4j ISPOTA Jjui ^ib"A^lj^j 

:JOjU (J<x« 

yA jl siLiiwl L .c~wl i£l*#ib (V bb”U“- oUj>d> (\ (jjlaa^b (^ 

a£” ^y^is* <-jw»ji i ^x r «j>_ alb”j-ij (jl|^L«Lj i j j Wd-^JjJ 

j IftaAP cliAiLw ; Ljb^J - °lb” (jjl^j»ljjl ■jL (jjj ■ l- bT ^y* S' Ij ^ Ajljjj C..«,bj 

Ifce-XP jl _J_P 4 j {y**jy_j ^l*j cjla4_ijj fijlj -C — -'I kiS"” l>- ■“ A>-lj ji — U 4 -L J 

.c—1 J_^l» Ujj-.tf 4»J IgJ J Ia4-1jj _fb" Bjljj! >iaj Ijji C->»J 

CS^Jjl^P 4 j >j ^ ls 5LS' l 5U_ / JO Ul ajjj Ja^. y- j^Uol ^1“ (il*_ /r ^ 


j«Ao oViUc Y —6—Y* 1 

J j-S yj ty&y Ji ‘•j Ij J Ujij j^la-Ujl^S ioLb” J-ij a-U>«-J 

Aj tj~y lA ; - ^ jj ia-ai^7 Ij ^ j ^...>A" ki^j jjJ^j j_S 

j J O j~fy Joj jJ |_$U-Cj I iiljj a0^> 1 ji k—Oj j-^s» 

^bl—i ^j1_j— i J A*_#s A^ Cl~ib j^2j jJ —j L alb”wLij CoS**!^* 

la yx*\j\j jl ^y-y .-Uj-i 4 j'-^l V ^Jj i^ij^ ^JJ~^ 

L-j j o*xi ^ ^ L Jj-o ^ ^ u^j'^ '■i LT-i^ 

l (JL^J jjjjjJ ' ki^j jl (_y^ljj y Aj (^lA - '' 5 4< bi-la ,X> yt SjJ^y (3 ^" ■•-* L>Wi jb” ° jl-J^I 



^ j J 2 > 4 w * Ljip J C— 


If 

.XJ^L i j ^»>%j J-;l5 JJii—» jjis S' ^ 0^ 1 jL jiT"! ^OjJ L il-u; Jila*. 

;jj|»xi ^Je..<? jj ISPOTA Jx« ji ji jj j (jIaXj I ^ 

oLf jj-j x^-. t , -* - 9 ^Lo La^>-I (y 
jULS' iSjjj j-Aj* (r 

^jdSl (jLfe4jN jJ ^‘’Aj gjy (I s 
eLS^ l5_A j J ^ k_j-v>- 

u~*Ji jj-^ ‘if jl u I j^r> (^ 

U- J>-ta K (j jLj I j jljL k_jT i jii (V 


ISPOTA J.u ^ £> - \ JSLi 


^Lfes^L siS^ l>- ■."-i 1 -./»J 



Ojj ojj jjj jjj 

02 j 4U 


LAI “tij c-u_^i>j 


L$Jx» w»-L- 


djLc iaj y ¥ ~ i5 — If 

A J /j - ‘ * ■kii*' ^4—J siL» -XJ_4> j U A jl a 1 li.T.tu I i*—iLk> - 'a . .jss qj 

.0^1 eXi 4 jMj1 (^A&) 

ijr*^" jd j uj_^!> A; tiS^ ^k-w< (jpA^Li jl Aj*i?m L iL c^j yS"^y ^k^ \y a *~\*> 

■^y^is" “O 

m = TRUNK (L); /\ L > >; 

i jr— jlj~» .jjb \j L jl yS jloi. u w^fj^ TRUNK(L) ^L“ 

Pi = A(\ -e' h,B ) , I, = I.e^-') 

: jT aS" 

ajN ^_<.| i yu^yi d'j^=Pj 
A;^ ^~»l 1 jj aJLjlj’ =Ij 

lS^ y S -^' J " ^ -■- =I 0 
=K 

cjU ^oll® =A,B 

:L 0—1 jt\j) J—j ^k- A^lj ^ y£ JS" jT—_p jlj~» 

P = (L/m) 2iPi 

c'-j'£ jLj L .xS"^ ^ta'.T dS"^i ^k— J5"”!j L A«ljl »—(L/m) jlJLi. 

:c—l M l i^j, ii£L^ j j j j C dS" 

L=CM l 

: J-i Ua....i <? jj j o jy*0 aj tP t jio*j3 d5" U- 1 jJ> Lr 

WP= , - B w e - A w (./rfS w /F c ) Cw 

:jl ji aT 

Li- i > I j I -L<k> = S w 

LS^JJ ‘-rr J _r^ =Fc 

C~)L| jtio ^Cyy, Byy, Ayy 





-ANN 


! jiui> y y j o* j yp 4 j yj y.o* yS ji liS* l>- o j! ^J 1 Ij 

N p = ^ — 

: jT jj aS' 
L>- =N 

C—il; j^jJlo = 

a_j Ajljjj ajb -lJjj t^lL v3NjL*-« o-Li k__jx .y (^be-Ljl^j ^J&i ji L> 


cwU* jjj Oj^ 


D - a T <p R W p N p P 


:jl ji 


d$A>- sjL» -uS^j j. j ^ jJ Ij 

-Lij .^dSlT jl ^iLj I ~tf*R 


C5M> Odto 1 

Ja-u^jj 0^>w° ^^ eLS""(jri 4i^JL>- #jL“ j (J-Lo i£jj^yi ij~^ XJ 

y_ j Aj y^-* — ^> » .Lj ^y jl a jlfl T -til ,C^-“I e-Li AjIjI (\^A^) y* •'■■■ * 

AMj = DbjMj /^bjMj (ij = L, S, R, Tu) 

■o' j> & 

els'^L^IjJt ki^JLsL jjj Ajljjj jijlji! = Anij 
d£_L>L O^U Ajljjj -lJa = D 

(Ubjlp j U*-ijj cUasU i\-$fy i^l y ( Jy ajTu,R,S,L) ^Usl^I ^>IjL =bj 

aJ?jj^ i^U j jj =Mj 4 Mj 

I j3 ji iJsa jl y ^Lal*-! a£"- uT"^ ajLil ( \ ^, A \ ) 

C—i_yj bj(t) ^JyP ^ bj y*\j\^ I^jLj • l ^— 1 'I t Lo A; aS*A ijj l jpy > j^-.- 1 " 

.-Li\j AXJil j bj t_j^ (_5 jS ll -0 \j yj aLS^O j! j t—> 1 .Lo Aj AI^Ij 

jjb A.- -C. —j ij>-y £jjj~e> Aj jjjsLjflji-! t— jI>, ol y I J-i vUal 

j _o_Li a_*uI>v» ^Lfco^b c-jlJ jjjaL Uij^ljt jl \^j_yu ji -_ ~-y 







f(t) - (Pi + Pz*) 1 

bj(t) = bjfj(t) j_ ■ i- 1 ! ^jj IaaSL* 4j i^yMUjZs i\^y> l ^p L<ai^-! ^yLfclS "*^& 

i = L L S j> 

jUT alTj-J j\ ,j^jw *i*v* .P ^LSjri J i_r^" j' ^ tslrt 

!-ti Ojj-^ aJaI** jJ l_> 

AM, = (DbjMj / ^bjMj)AgMj - rjMj (i,j = L, S, R, TU) 
j 

r, = Rj ./.ft(\ - . /.*a)(t - dn\) (i = L, S, R, TU) 

:«jT p & 

t £^oii ji L aLS^^1 Jj^ jb Rj k_*j I j+p =fj 

\S =®-i 
(°C) Ajljjj (.S^O =1 

(C-ilTjl (j-J LS^jjj) j- = a 

(c*pL<) jjj J^is =d 

& (_ri'^' lT* *i c r— : ij 2 *- “S J *(Jj* T=Ta jUj jj ^ j* 

ts* '~ Ai - ^y ./-i oj A; j I jl j eijj yip ji\j. iAg c—**1T ^ Ta 

Ag = A, + As(T - T a ) 

■ XT. .> OjIj ji_ jUL» Ajj J A^ j 1 ji aS"" 


j iibilij O I Y 1 — — A 

jj a / ^ C~»l>w3 L f ur^ ^dst AjN ^ * 4A_ij j (J3 j dS^U- C-j^Isj iw'a.;-/’ jj" (^1 jj 
OjL-0 Aj\JL>> iiiS'i*- Ji 4~~iJ <*C *.<L oiU AjIjJj .*Xi 4IS^Jaj 

j i j3 aJL_ j jjj Ij > _ .illL» AM R g 44 jN ® j3 OjJ AjIjJj ®jjij .d.J d^-L>- 

:J *> U*>j Mr ( S CAjN 

AM r = ^AM U , S 

(_jL*ajN ji j Aiili AjN jj Lll° aTaJLj d^-l>- aiU jl t£j — % lJ y s , y3 s , <2 S 







tL w-.-i 1 ' jjljjS j .1 Lft j OjJ ^jlj J J ^r-J I ® IS"" 0 i t .S Li OS jiy S+l , S 1 ,S 

dM R,s = «sM 1 RiS + /?s+ A AM R)S+ ^ + y s .^ AM r> s. n 

,-uJ.L ct s + y? s + y s = \ b j 2 > Li ^—A u-j I j~p j I j 

,o_*' a-Li (j*3yS ws itbjijA l _5l»4j'il jj ^iS^U" <_»l jLLL> aj o^jIj OLjj jjj ^w?La—sM 

!.X i .i S ^a Ij ^SLijl j ji u'IJjLm (jj-'j 

«s = S ws / (S ws + g c S WjS _^ + S ws+1 ) 

A ~ S^W,S-\ ! (^W,S "*■ So ^W,S-\ ■*■ S\ ^w,s+0 

7s = S\S\V,S+\ ■' (Sw ; s + So ■*" S\ ^w.s+ 0 

,-^jb ^ jgo lsLa^IjL 

L iAi ji 4 JL 1 J jjj L 1 iLj^o ij J S C'wS^Li- ij^el S ji Uoij j C»j 1 

jU (jjl ccJji iSjjy 1 ^ ^Li- j Ia4JLj j jjjj c_j| J^jb i_...^ 

JS = Pr M RjS (H S ~ H S ) 


(S)= \, °»«, \ 


'■<J-*i ‘ E t >Jj<y 


;j' ji & 
j 5_*£j =P r 

LaOjj J siS^L*- ji I ^J^jb L .Ji 4j =H R> H s 

— tf 

ji jii ji boijj -b**i_J a-Li i_j 1 JUtfji 


E, = 


.=p s 

j- 


j Oj 4 j 4j^| (j^lS Ailjjj i—^7 vy \ 4j 

J s = E t M r , s (H s - Hr) / £m rj (H, - Hr) 

■ Jj - i 1 'i ^ ‘E^max 9 (ij^" ji I ^LJ c UIp ^ij^> L tE^ toL5" o“yj 

)a**y idS^L*- s-U-i j$~\ .XX KA£ Jali j j iEp jl JUo ji ^ o J^L*^ a_^iJL Ojfv 

■\ ^ y}j. «ja!L -xiL tS c aL S' 

Et,max = 0 /^EpS c 

.-A;L 1^31 cL 4^3 >a> ^ ^^ 0 LiT*^jLii aj 

s c = 1 - c- /is1 ' 



JU 


l2i yZ* uj j~P <J J *AjIj ^^15" C-JI Ij—iS' L ^*31 j 

Et = E[,max k 

^l_*"l j_J ^ijbL^ it(- i_j| < J^-H Wp 4^3) 4; d5^L>- Oj^?j j-d_j<j L 

pj>l j <_jT 7^» j' %V6 Ij 7cX 6 J-^li ■*>■ jj (jl-dai; aj dS^U- i_jI (^ A v)^ ^ j j* jj 

j ujA j j b jJii aX-olj dS^U- i_j I ^1 jPxj AiidJ ,jjJ ..1 jlp \ i5j*> Cjl (F c Wp) 




A^<Ux* 


S W(C ) = Wp + ./V6(F C - W p ) 

jij lt^" <l ykr^ j'>* J t/vk/i L* ii>* J* j '-! 

f ' * s 'K’-* s k,r^ ^.r’cr 4 *? 


■ * - - - 


ft - \ (*w-w P ) hh& (j 


,. - Wp 

w{c) y 


] /' 

/' 




lS* 3 jIj f — A “ 


jJ J-La jj ^ijL A. 1 ^ IV ° U jLj! iljJj JLpI l_o^« Ojj-tf Aj (_,jLj I ^*1 

ijdj I.J ^ ....d J a 1^-jj A: jJl jj d5*L»“ i_il CaIj~Ju - J jiij 

\j dS^U- (JUa^V J^>-lJ j cj! ijdj .jI jIj j! b «J dS"U- (^IfcAj'if .^j j! £{jjj J jljl Js j.5 

/ W l 

■ j lj (\ ^ A \) j jj Ij ^jj jl 9 jLii*ul 

L“ dS" L>- C-j^is j j .3 j-i^ d5^la»- 3 jlj C-jI? ^kj^" ^ dS^l>- ^>iJa-kU ^ I (j-'J j (ji^ J, 

\ j jp I d*»i d9>“ Aj Aj 'il d^j ^ L» j .<AjLi i jtj l^jl Aj A; 4j S^ t J- L~i I .-■ 

:c~wl jj_j o^ jjij jj d5^ L>- j i_j I lj,il <_j j *jo idjNjLjtJi.jJ^-.* l?^- 11 ; ^ 

f qsdt/o i'w' y y<A , w 


A5 W , = 




:j' ji 


s jljj jQ t jljlj Odi k c — i jjljfts = \ jljj .o—Us — \ jls aj^ Aj jkyr = q s 


ij jdl^i> jJ j 


(^qs + *Sw y* — S w J (jjdt <~\ S ;v „v ^s, 


1. Van Loon 


2. Ran etal 



iijjjliS ji ^jL t-J. 3 c-^-L 


Jj 1 J 1 J JlS JJj I jj .-X &3 ^ t ~j ol jjiJ <_> I JlW ^jjj’ ^ 

Ljj Ojj-tf aj ^^pIj j .x» lj iiS' L>- <^> I aj aj^ jl ^jT (^ j y l5 W 


•■Mil** 


j ,yly f- 6 -Y 

li^XLip jl j^Jj i(lY) ^ * 12 t (°C) Jp|j^- j ^iS”* l-A^- 1 jA J *— 1 1 t^Lfec jl j 

j .c—I (c-pL*) jL f> jlx" j ls^-A 

:Jj»Li ^^Lol (_jlfcsjb -iy_ xaI^*- tjijjj jl ys- aj U_^>ljl jl o jj-*> aj viS^U- 

J J^. I J ^ i< —“y ‘^y *' 5 9,Jl ^ £jJ-* yy cC-ilS*"£< u_jIj 

j ^A-il Akjij i i^' 2 ‘j*y, aIu^ XX^]p js^ uU>_^> .C~*j 

$'[>■ j «»_j 1 


L)l*j 3 Ijiloj ijjLao f-j-A 

i.^_i (_^IaXj 1 ji <_ja ..ay iS^y. - 1 - 1 '*1 Ajljjj sl-S" (£ jl^ a...£ (_jj^°j aJu^>Is 
^}U j aL*pU ^Lul y y2~*ji j a^'l>w» iS^y. ojldiml j aL^pIs tjiXja 

^L' jl ^jIpL-< (^Lfcsjlj jjj-_J ^>1 y Cjjyp ji . c... . » jJ ^pL« £~*Jj -ojU ^U 

jjS^JjL ^jlX 2j&> A«*j\^w» A-*j1^w» Ailjjj ■ * ■ * jl ^ipl-* jX-' 

IBM (^Ia y j~*a \£"jj j «xi Aiijj JlSU y,jy jLj aj Jx a^Ij^j ^fcl y iS^jjj jlj*p aj 

.C—*>l I y^\ JjIs 



rpw J-a9 

eg jUJU Ife 

i^jLJjU) 4£KSO m j\S C) ~ \ 

jULT4 sj»>»j jlj jl t^e-ljj l^L^J-l® y.J^‘ g ;*^y jl 

.C-^l «J— 4 j!jI yj ji iL-aj ^1 j> J ^Ijj 

i jL—jl Li jjP^j j jlftL^" y»J J -Li j <Lw lia Ij Ojj^ 4j ( \ ^ ^ *\ ) jL»^«J— J j*^~-y 

. JjIs }£iS* 1 -} J‘ L^J -L» <*—'y 

j- 5 yyr?^ ^ ^ j* -> J LS^bj L$jLJ-u -0 y l ^J* 

<-j-L>- yy^J C .^. > - ^l^JU £^*-1^ <jJjl ^ jljl^fcfc j jU_^) *Li jLf-T ^ *1 ° Jl— 

j# /VS 

L »; — L^i-U ^Jjl .(\ ^ iCyjl C ^ x t J ij’~r® ^ (J^ 4 ) CS^L^ 3 LSvJ^ j~~* -f jy 

j I ya £ j^J jj L ^Jj& cjjyf aj jlfcLS" x&j jl y^j I is^y L*l ^*y. a^L* 

lj y iSjy^ jI-lU l~> y 0^y lj aiy” ®_^Li 2 j^X#^ <5* -L 0 I .1 jLij L^j I .-Li a j j ^--*^nj 

^ \J ey* y «LS"^L^j-j J Lsi^t-* 1 lSj>' £*>*j ^ 

w-a^- j ij—.tS" ?yj ^jsl j3 jT *£“\j y IauL ^ ij j_£lfeL— j \ 0 Jl— jl *l>-y> 

j aLS "yj yU— olIjfl jl jZ-Z~j C-a^Li LjjT i_$-Ufc L* 1— 1 a£*Jli ^U- La-^Ua-^l C->-l— 


1. Bornnan elai 


2. Loomis and williams 





> * T 


^j>3 J ^ I 4P J j* {£ ' fl “■^ L« j I j \j> I j } ^ L Li C*3 *• 4-i j* I L L« y^Jt . $ j; j 1 I j^p 

^Jsl j3 l^J-L» ji sibl-al <■_- $ >■ JJ^Jij? i_fl.l. "> »aa j^Ia-Lj I^3 a-LlS"" Jw>j." ^ba^b j C—u^-j 
j I -L*J iS" C_aa I 0 I ^ A; ^^yS^-Lajwj ^ I A>- ^5" 1 . ~b } jJ l^J -La ^TU-sjwj 0 4j I j3 1 t—j -Li 

4j j_jIa^l°IjL ^1 jl tc-sla ^ytj Ijil jt~^ 4^L-_*a >_j~... ^j jj c -^a- jLj 3jja> (_jIa^ laljL 

jl | ^.^3,«.i j <Aj ^a (J-La jJija? jl Ua>- y J -laip (_£Iap j j^“ ii>' ' b ^« J ^ jl ®-La ^ <■—-a-o 

.-Li^ a^j /j-aA-u ^^1 —jL j (_£ jS" ajl-Aj) ^15 Ojj^J Aj jj (^Ia ^Laljla 

AjIj jl ^jA-J jL a-Li ^CaA- 4iS”jl-La J -Lfclj-a j! OiLb-al lj ^ \ A 0 (Jba <Jj Ijl ji £jJl ^ > " J* 

S / - '-^ ^ I J 15"" LgJ -La (_jjLueiLu aS"" jl Aj^AaJ ,jJjl •SjZ' lj j jIaLs (_£jU-La 

J [jjbaAa-i t^-uK^-ila -L-A L IjAj jljjj^a lj jlljj a£* Jj ijlT^^fflA-i-a . C~i b -LaI^a 

,-LA.S^ (jS^IjSl b J-La C-3 3 (jl^il;*- JJ~0 Aj Ia^IauJ jjj jjl 
klSs ,~..'j ) (_>I^J“La ^-^la.iiql 4 j ^W' ^5^“^ ^Jflibu (^L^Jj-a j y“ ^®>Aj J&j ^y I 

j iiS'jiJ!) Ia jJiJ> ilojJ Joj jl ( _ rr *- 3 L U-jUa^sil (jl^J-La I jJ-\ J (\ ^4 jljl^a-fc j ^H_jJJ-> 

-C>- L l^J 4 ^ . 1 ,.. _ .>a L_-J _y" jy_ I Aj .C-3j5" (^ \A ^ j ^ V b ^ jljl^*A 

jLj |^A J eiLa (J I ^3 |«-A t_. »~ y Jjjl 4 j j ij-a AIalb4$j aiLa lj J-La .X^S' ^JlL » 

t^aipl a-Lj^wa (_^l^J-La jl }jpy J j)J I lj . 3jai cib ^JLX\£ JjJ jl jLC- Aj Ia eib jl ^.«...a j 4j j I 

^ISUa Jj-a ii^a *S"Sji j3 ^jj| ^L-l y ^yL-.’j^ 1 •■ 5 J^ l (- jf° ®3l"jLa<l SiLa (_^l^J-La C-ai-La ^\y 

J L-tl^wl ^Jj*' C-XJ (J^alaa C . A. .. ia aS^ j_^lS j^l j]jJ ji b < i jai OLba a [S jA ^l^j 

.-AlS^^a Al^Ji lj J-La 

lj If 1 I jl J j^yA LS^ ^ l^J -La -A> 1 -B j| C-^-baa JLaji . L- ta J aI>- jfi 

.-Li L^ljl jblb^ ^ jLaLaai i_jl^J-La jl a 3 la T .ia I la -tLljl jj j obl-ijl .C-->-La ^aI jS 

(^iAe^b L I^J I jL’ ^ A^ 5° ^ VV ^ ^ jb_aal?l ^Js- l \La 

/c \ 

J (^ 4 J j ^) ijijjj L^Uajb C - A. . J® (^ ^A^ b i jjla) U ^ L>-JjJ 

l^jbaAj-ai lj A*alj ci^NJ L^J -La J Q..ia I ^j j -a jl^a J (jlaj jl -L*J JJ ^A jJ Ja-Pn-a jjJ I 111 L^j 

^gjl^J-Ua .yy^ O^La aS^ Xijl _^a jU g -^^La L*A I ytsUs ^ia3 ^ISbji j' iy>-J Jy_' l .-ClS^a 


I. Ten Berg el;j| 


2. Pieries 


3. Passiora 


4. Baron 




b ojUi* {S Ud£j_bj j i—-si jf- toy 4 aJUk c-^»j ^ * ... » ■*»< jbij ji£Alyy (j ly y 

o jU^ ^jsly c-y ^y-*^ y by J J jb-y u^*^“ J y*- 0 

y I j jyiy 1 t—y L$J-l* ,jj I aGIsj ylj I (\ ^ ^ ^) yo^J— j JSc^m jib I jl cjIaLwI b 

A*jy Jl>- j j (_£ Ifc jyiS^ j j LSjjjb^'b A^tj jj \~a y~a^- bgj I s-Uj I O^y y yb Usj A^- G"" 

y.TjlS'yjjyl i^yy* jlyl ‘ybb jbtbGjl yyj GaG* isb; LSjG4yi isbi-io jyfk 

^ ^ jjN J O^M) ^ ^ jl jLSbo^fc j J yyb .3y£>^ cj y—><J> jj jliiy y>-jGsl ^liA^by 
y (_y^ jj j^b-T"(J(oL ^jL-pl jUa^<a > w° y> yi y l * Aj jLi (^ ^ ) 

y s^lGG L GaJj jj Ajy j aj (^ ^ ^ ^^ ^j y_y. jJjj !i jly -cS"* Li ^ jy b i$ jGJ-l* 
jly_p aj aiy jiL« uL»y> y bjjl J y**' 0) 'G^yT aj c IjI ob'Lj ^ jLJ-u 

A; (G X E) Ja_>v^ j k_-J jJj AUj> oly I pyt-jj (t) <_jlGijl ji ^Ji*—« j-p vi^-G” 

(_jb_i c_j ylia—» ^^layw obyy,d. A yy—* (f ) bjfco,ita ^j-jbjlj ylbl CyLj» ^jijlyl jyiila 
Aj jbj Lfc Ajy j yl ji j_g jL^4 i ; .,.i t i (^l^J-U y .. t ; cGjIJLa C- ^ - 3y>-j y t b .Ojbsj> y jl (_JLi!C-> ij_ j 
A'<.—o j 4 —« yj jj . O-v' <«ljl—; ./iA-Lo \j L^— jj}yi_y 3 y^j J jj 

.jjUja a^3^l>- aj yAJijj y 


oLf t-J j.Ltoc ^yb jjf j yj-ou ^ — T 

1 J 3 I 9 y^jAc-jbj c^ip Aj jl ^jj jliiLS^ cjL>«-!j! 

y** Aj .C—I jjy iw-Jjjj c-jL>»lj| iyu^l ,jljj jy* ^yTJ yl L tc-jlj) C— \ yiljlf 

3 _^L-P yljlyl y ^P jyb Aj -6^cjjiLj' oLuSyaA yyi (_gljj (_$iLj y*A" yb 

^ySbL-i^ Aj jl jl oLdl—j L aTJ jLw^y AjIjI yijj j$j b"A. ^ . ; Jj .JySy ^b»»jl ■iy'y’ 

C-jLj tjU- yP ji j ^yftLS^y»ljb L^J j^u .jb jly yb jjl ijy lj GalobLp jlyy 

ji jbG" jy* i$\ yl A^ jl jb»- 0 —n/| (jb^jNjjjl ^b»«j I A—Jj L* y“bb (^^b yGliASv 

jjp\ L>l (-Lib jJfij Jjy jr^-- 4 C—A~A • t >^~“'I L>^b j jLj jboj -OjU ySlj cJb»- 


1. Shorter etaf 


2. Lawn 


3. Cooper and Hammer 





) *f 


.ijlj y.»j C ~. a> l obS"<_jjila^ i~~~J L oti-^9 jl iS^J* 

jLj yjjl Lj iaj ly APv» t_£ly L 4 _~j yj d£j ^y*-!y 

oMji-J 1 tO^-P t_jjila^ iw~J Ij -Li y.. f Lsbo ^ yl .-Xi AjIjI (^A*\) •aIL'j.j Ja^y 

O jLp oLT yj l) ^Utf'i olis .(^ ^yjyLfc J -^ji) - 1 o?** tjfj'Jj ^IaaJIj j i^lAjta 

j ji-Lt 4 A>wj j i_jbi- ( '- j l jj*Aj t(_£y (^LfcAsL*' taljjS > C-*b CoiLd-jl -kij ftji 4aJL*j dfsj -Lij jl -diy 
J ^ ^dS"*y".JJ j ^dl ?"J ML C~iby yuJ-Li OjOjw diJ IjJijvS- (^LfSy C^S"d£"^ 

y dsy iL j j->p jy j ^jy. l i(ys^A»-Li y^ ij ijL^is^ sty c^ya* e_~j ^ v^) 

ysb^^-l j oiy"dij cdSy yj ^1 ou> Jb>j <LLpb L aS" i y> yd« ^ LjI y l^j I ^LtoL .dijyj 

fi 

<lj L*s^ C jl** 4 .«^o» *JljbJUa*« t ^>-1 ,-US^» Ij ^I^aIJjI J 4 JL; j ^Ij^a 

^ yu« v 

j ji i < jijl^o—* j I ji) .2 yIRRI ji Ij ^jy djd>- ^y d£j jjJ yy 

jj d£y J*£tj* “'■**'J (\ ) jl dJjy Ojbp 0^^ <—oL*rf>j-ad •(\W < (f) (jlj l^«JS 

aj ®ijjy otj-« y ^j-“ ju&i j *y^ j ^Li 4^j (y*) 4^5* ^yi^A^wj (y ) ®y ji yc*» \ a1>- j* y> 

yML (ft) &dSy j ^Li ji ojl (^ML c-lal g Jai»- (^) I j j j j *x<i j j^-ljl j^ 1 »asL*p 


i»asL- yi-j c-j y (*\) jy j^ y^L c^u^y ^jy <; ^ml ^lyy jt o ji cJaip 

.Ajii jjy y »jjj j y yy*^ y (i>i Jj y 

S' ^ H i d? ^ Oi X*m*S* I juiy (_$ id^y Lj j cu». : . ; jg JU4>yL 

JL* jl A-y vjfiJb>w* <J\i» t^ly ■ ■■ Li.. "m .,> >i y> i^JsJb>w« ^La-dj Iy C-P. »* 

jly ojUdt-l ijy> tiyi*p y dTy y yj c-p y- j (_g ji—y jUdjlj y Lr ^jy c-^- \ 

.(\^An 4 (,;) jlj^-_*> J JL-jj ‘\^Arb 4jljl^y* J jly-d <\^Ara t (6) jlydJ) .xl<diy 

^g^ 7 .> „ ■ ^ a d^y y -(j jj L j i ~ . * -i^y3 (jL»-dlj I a 5^dUSy~4>dj ( \ ^ AY^b ) jljl^»P j jly <-di 

J ^y yy •■^kLT 4 diy Aj ^yLUp y y* y L L ®jjyl J^J a -d>P sl£jl dJliL Alili 

niS "y ij#y+ a>v« •* OlyI j^j y BEANGRO Jjl (\ ^AA) ^ ^(jljl^»Ji 


1. Donald and Humblin 2. Cook etal 

3. Doa etal 4. Dingcoon etal 

5, Landivar <j. Whislor etal 


7. Hongen boom 



\ • A 


(jjLJ-U (jU.jj.jli" 


Lj_j] U 1 eJ J*0J> jUujlj J 4jlj } J*X»& Aj Ajj j jj J Aj C ... -J J t^A jj»> t4jj j Aj 

f » » 1” kiT£iiajj ^yij j Ajj j Aj ^^GixG j ^ij l^j| L .Jv i £ a j U r„.j. 1 

^ i^.^’ Oi-G (^AA) ^ J Oji .cil (_ri^l j_^Gp tpT j gy 

lj Jaj Ijrfi ^bt Jj^Gp y ^ ol j \ j ajli l»l>Jl PNUTGRO 

ob b (jri'j J iy-i Jj -Gj <J_^ y> J ^>5" y-^y* crb_>*l .Ujj^T 

tiS^U-jj Lj-« (^1^; AS^JiisLj^ (\^Af) ^ ^jj j J J (\AAlf) ^ ^ jb^-*-& j o^jyr 

b-t_* ^j^S-j-j ■C-.-j'I t^Ajjjj sC~»jUU L ^£jj«— jI ,n ■ tV'~ C*<Jjjs 1 j) j) Xji» 4jj_j J*~~? -Gj 

o j-1^ j ^£Gp jjLljil % YA u->- l>G jj j oj.jU. jj j>\j> j>*y ij* Gossym 

j <» ;i 

.(^A"\ < jb^*-® 1 J jGj j) jj j\y »uj lJ zjy *** y*s* ^Ujl Ja— y LSGu A>»_ij jb 

i ^^Gp ji OlG>^ C~>jG^ u^Jjt (S^jt tj^bj oGLb*ajlGG 

ijV’j fbL j (^ ^AV ^ ^ob^^* J <J_^ 4 \ ^Af ^j jj-*j^bj) bj-** 1 j' *—“ w ' *- J jb* 

.{\^VA ^ ^ jb^ 4 -® J 0^' J ) 

^jGA-—i c-SjLl» c-j>j Ja-^j aj ^G 

<_j^ilaj> -Uij 1 j iS^J t (^ ^ V'f ) ^ ^C-jUjuJLs ^bj O^b^” 

y**~i oJip Aj b^s JjIjI j j ^5”* jJ .c—I a-ul aJ Ijl I^L"l^*(3 jj U i aj a^o 

jl O^Liluil L . 2 jj jjj J ^ CliS^lfl" LjU J CjiC-1 p Aj j I ^Jbl^-Sj U j I -Lj Ij A>- ^ \ 

1_^Ia>-jJ jl Ja^j jJ aS^-UJ^-G ^j]-U ijLA4^w» to-Ui b y~y Cjb' a -*** J L$b~* b .^*°J ^ ^db (ji~^b 

A <9 Jj /jjl Aj j9>L» b*^ ^ -J J-i A~*jUx^ -US*b» b ^A>»jjJ -Uij aS”*Lo b *-^ 

b*^ cu9-I^i£j cajL^u jj aT-L iL j^jLjj jiy twil^wjl c~^>- jj ^l—Aj oL'Lj aS^- ui 

^j A> wi ^1 (\ ^A » ^ ^j d^-*) <^ >_ ' >lui9 ^ br* >,J " 

(^lj-J (j^bj jjLjA .j (J-L« J l^fe J CJ 1 Alji-iS* j_jljb9jb j\ ^1 j ^ . o U jj 

ji 9-Ui (_JjLjA_(i jGjj .-G 9^1 j.7..j'l jJjJU* t--.i jjj l -^J i^^G p Oj^j ^ 


1. Bool and Jones 
3. Jones and Zoor 
5. Aol eta) 


2, Jordan etal 
4. Wilkerson etal 
6. Duncan etal 


7. Fiold and Hunt 


8. Me Laphlin and Christie 



jjJLio “W* -X* J 


\ * ^ 


I .j-i -A _&^yo J? yij* c^JlS^ 1 45^d«wl ^ ^1 ^m^w* l-a1z>w* 

iJ:.1t>w* ^IfcXj \ j3 ^ —J C~-*Jfcl jrO l>L$_~j jJ j cjliwl *w^ j^ 5 obJUa* 4jjS* 

^ j t_j.l:>w« ^sb-br*’-* jj Cwwfci OjUl» L i_Ailix^ oLws ^jjl -*j-J -Lij 

-» !j J2^>i-d jj i_jiii>w» (_^L^JL« 


.xT 


ty <- u 


ljillo>j ji {Sjty 0^3^ ^ i^jjU) — V^ 

jjjjj 'fi y~Z.,) j*> Jl^-4; lj j Lj-Li AI>-L^ O^LjI^xj jlj^l 0^ Jr*" ^ ljI^J-U> 

ji (_£jl—l-i-a .-Llo^jjl L'i* 1 J ■0 J^-A 5 *'-’ jl jl^P 4; ejl j . T ,>»' j$ lj ij>- 

l^J_Lfl (_£ Ifc $ ji jlS"( \ ^ \ a ) .^LxJl*> Jlija \S^y. ^c...rf' 9-Li 4; Ijl i_ -.ItLi^ £jlLa ji ^y\jL ^ >H 

’.xS* c— j^i j^j ^y-i ^ b oIa^5>»j jj 
L> C-J^lLi jj U>- t y~j *j - ^ 
b— J „^ j 'jb i —^~ j* Jy°j~ J C-^-L- - X 

(c^-rfL*- _>J\J') yjy ^bk Oi^r*** 0z r* 7 -T 

C 

l-a!>w“ ijl^a^a^u L jUl>u> ^ d-zy ^\y ^j^-jb 9 ^ yy ^ - f 
^jiz^ o!A£-i»» (J>- 04?- ^j> JcS> jj jlSluiS^ aJjJ j jU 5 >wo j^jj I ^ ^- 6 
4^1^ ti^j 41 - 4 ?- i£j\y) ^ b ^-L 1 (\^^*\) j o^ 

I Ijdl 4T-C Ji. g . t . « .» J «-Jjj j^ii jjl L jb;l LL^-lli (^tIjJ Ui» j~4>- 4$" -LLj^> ^gj‘ 1 j4-4>o' 

^ --L- I d . tf> »j ^glj^g- L> w 4; L ^-j2^xj 

b^-Li J j 4 I>-L« I4J-L1 j-L-L>- t Al.~,-,A 4 ji*wjJ l 5^ “^jLj bJ-L> 

.ojj-i^ o^jlT4 j ^"UJ^J (jljij jjjl j U<u>-LiU ^ c _*. r 
^b ^ b .JjlAiili ^j 4 jL!L» ojLil ‘j^ (\^^"\) “ j 

b JaLi- oL^ij_i 4T-CLj^ , k ; » j li^oL j Ll° U> j\j lu^ 

i£j\y\ “L 9 ^a ". .xI b^^ -b'•" y y j ^1 «.i^ 

yj -L> Li 1 J^i-o ^b - ^ 1 J J L>^ ^ 9 J -Li j &j>v s j jj> j j 1 jJj j <L^- ^ C—4^- 


Ja* 4 j. r I oIa-A^xj (_£l j> -L -L»- ^b-^^-L 2 J - 5 b ^ -1 ^ 1 ojIalJ jl y «_ 5 U- JlL> 



\ » V is jLJ-U jUj 

(_jL>- aL- S' i [_J j La— i J~U> si^J CU>»L< j J l$J I .Xii Aj Ijl ( \ ^ ^ A ) ^ ^ j lLL j j yX* 

jj NL x^y l$jLa ~~ti l$\ji ^ V aj Ojl j>~ jl aS"- uial ji (Camelia sinensis) 

j I a xiS"”Aj>- y ^.. ^ . i ISL L^u 1*1 jL jjl (jlj o ..-. J lSL o £ s^LiiwI Lj^jiL" jj ^oL—■ 

<o jl* j si^j ji j aisL jX) jl* j^A jy^ aj Ifc4>-Li jl lS^.j Ajlr—* j J!~upI jl* j 3 y 

^jLA—i 4-1 2jj 2y,y y$ i-w aS^ aJ-1 Aj Ijl ^....-jlSL .X~k»jy> C—ili y jJjIS aJL -y 

L 'it* j£\x>- ^Lj yyj Ojj-j? jj (JL - ^L»Ju 9 jj U^Li -Lj ^^SsJI 

.•X* 1 -Aftl^s*- X. - ^ j Aj (JL jjis ji (_5 y C-9^-1 <-L^J J 9 “L jJj >-A*J 4j1t...o j (J IJJ1C-1 y\ jy y/> U 

y * j I aS^ o Xm (j I y y*** 1 t <IlJ LLLu j I^j I j I y£- 4j l^J.X* ^y j If "' _’ A y t5 I j 1 ^ 1 J 2 

Aj y~y“ -XSXXi y jl (Jjlfe AI^u j 2 y*ty J J sl«fj li*J Aj j^lj LjiwCo Aj aS”" ^ I J ^j Lj j Ip I i»...7^i j 

y-y .*-jLi Ajlj! jLLf C-JjjA>s 2 J C-i^Li di-Ub l) lj jl ^Ifei J AI3j ^ a- * 1 

j aJajli jl.j^yf'ljj |».«.»- l >^ j , (3^"^ 0^4^" jl a!jSv>- aS^ euL 

^ {3 ^ 

ji l$ja>> jl jljj^ J "^j^Lr* 8 ' > I J j ^■'■.> ; ^ JTjj> jyj *jy^ 

DjUlwl ^jiUl J Jj (_$ j£^y~au y I 


j 6 “ f 

jl j I i_Aw? jj Id .i yfy* J XX £ jl ji ^Ij j jl i j_v> i j 

jch>ij> jljil aJj^>* j a.r..^> a>- jl oX^S* jIssj! •'c.j .i_y_ ajtlji>- xJia 9lS"aj^ ^1 

^lj_^-l j! j^-a y_S^ ji sd ^—jj (_£ljj Ju Ojbo (j jis AJ 

Li ^jSL—* IfcAl^jP J I 4 T 0 .J j jLs-j J ols I tlj^> J (—J I yJ lj -si—■<! jjd b ^1*-^- 

jl i_$il-L*j jj aTc—jI si—s>_ft>I jjL- JUi ^vj jl '^—ij • " ■i * ■ " . » £ Jj jl LLi^l>> oLji 

. ^JS .X^ j $ ^L \£‘ 1, 1 iJ I ^ ^ ^^Lw J L ^ l~- • *>- -> ^ 9 ■A*// A-J |-^- -s -^ 3 J C s ■ -* 1 1 ^ ^ 

-A>- lj" ^1 Atfla'^i j C^l^jj^ f^ a ~“ L^jjjIdS^ iHjI j\S^. JLiL s_..^L»L 'i/L si^wj_j b 

b jjb jjjLS^ojljjl^- si^o t^l^jj^ l ^~iJ '—“iji*^ 1 L^Vj 

jj~»b b xtiy* s—si^sj j ajLjJ^I*A^- aj lj jL*j jjis Uj«lji obL^jj 

^jAIL” iHjI-Lj? jj si5Lj J ojL ^ , » ia3 ^Ll>-I ^Lj-i >xj A*A ji lj C— v »>- l 5*^ t_s I Li- 


1, Matthews and Stephens 



iSjjj$ c-^U 


\ * A 


Lj ^s < J1 a ox xL b j ^^Ux-I- (_$iLxal iij I L ^.a- JS I obbj^i jJl* xib ob £ o ->\ 

^JL j Ijil OjO Aj ( w Jj-l ,jJ I b*l Xb* j lx- Aj Ij xJ y jl y ^ OX aL"^ji .1^5"" b- t _y ®3 jb 

^j‘bj (j-bx J ij jl jjjJjbo li£ji ^bj OX jljJ ji ^jJjbj*^3 

jlji ^1*15^17 C. _jl I^Xj J-^3 j3 J yO^J> O-ili J> jlj- tO - 1 j jjbi5"d£j .X/jb j I 

Ja^v» Aj O jb~>- OX jlj3 i^xl jP jl j . tOi Oj» X^j a 5"^Jb- ji Aiif'ljL. {_£ b- OX 


jbi3Xfc a£~ I '.y X si£— j j — ^ .XS'o J j5^ A-u Aj Ij jlj jjbwS" ( \ ^ ^ ^ ) X j 

l_jb>! _ X tXXX bgjb- ji j3 (J yOJ*J> J J-3 a^b I j O-*1 i —< y>- ^yai dSb J3 'jKj 

L.T X jj5b i_j j^- Jbi» ji j j^£j>u> ^jliAX y>- jl -Aj j*j3 b> aT ^i 4,T j jl jlS"XlS*" 

jlj3 ^^li ej Jjjsl3X>- j.5 aS' ^jjl^jl -X SXjb* y Jilx Aj Ij X*j JLj ji J yO^u ^ <i £—j j 

jjJL“ jljl aS^ ^JLaji jl j jjbiS" bl X jS j)j3 Jjl 4 Jj^ j3 M ji ft . « .J ASj^ jljjjbiS'.X jS'^ 
jl^3 ^J 3 sjji XjlX Ij j I jLa*$I oljb~>- A ^*0 j3 J Aj'iJL j obl **y jj X«j" C—^>- 

.X^i^ eilj 

^l—j jjl (_jl j-> ^_g. r . i > _. j jjl jb~*j (^bjljjl l^Jx ox jlj 3 (_jba^b aj y—»~ b 

|Y j 

J^Juj J j yjjy ) -3J jbjit Aj O j Lo (_jLjO<brf jl ajbiol b ^bbl jl i_5^b xJ y obLj y 

ii£j . ^s> jj ^Lj jjl a_j ^Loo ^1 y i£\*& jj* LS~“" b-jT cSlj^l -(\ 

• O .j'i jj* jbl ijy Aj j* J jb j olp Aj <£ji\j X«l 


1 j ji j & ~ b 

j ^b- jbb» 8Xi> V b XX- AI 9 jJLj ^ISj! xJjj" xUy| ^81 uAi 

^3j ii^j (j5jb< Uj b AjJ j (wfbvlJl ^Jy* jbj jl jji> Aj .0^1 yp\*~ J. 

xjj- bjj 3_^"j>* ^ j} xx- ^il jii5^I ji j xi5^ Jjb Jb*( b“ ^ o xx^ 

XiLj Alib j^-^L^I Xj Ij3 aTj_JXX- d ^ . ' .^j' jjJ^Lj - C -ijI aJjX OS^Jx X-j?jj 

■ C..jl CXqJiI jjb- jb-*-; obj ^ja-jajQ 

i j y—** IX yz* J Ai>-j^e p* ‘A ' AJb- y> A-j Aj jljj'f^ 0 Ij jbbS"” b«bjl 


J. Void 


2. Thornton and Wilkins 





^ A*l>^j £jj jl jiaiOj^? \"f {C-Jtfc) c5 jU* iljT J jj! aU- y> j oLj J <J ji$ aW y> 
\a*y%* d^j (^1 y Aj A>- iw-J’jjJ d^j Ij aW y> jj Jjl oIjLj £^*^l I Lai/ 

aJjI j_j_wlj Ai/^ < >Li^Jj! £j]? ji ^iii Jjjj> oUa_^4> Ij Ij (jj aJIj A3^T"^Jai ji (j-i’^*" 

.(^^y tCJlfc) .JiAO^ jl Aj Ij J y~ cjj A,Oji f 0 a 5“C**ul ^a jAj jl 

4(Jli* (S^ji '*- " “'I jl j&" j/*^ i^l A dla ' .* (_$l^.t.iUj I ^l^»ijj jl siLtl*#! L ^aLS""^OU f! 
jl ^jj-ls IjA J U I Ca Aj> jlji (^Ifcaili L a I aLS" Jm i j Ja*j> d^j jl ( ^ ^ A ^ ) ^ JJ—J jj J ^/j 
•‘JJ* Ij d^v—J j jL»Aj|j jl OjI aT . w I L at j*A jlX*<JjA!jb djXjL>- A^J (jJsLrf* ji AaU-« ^x>- ji ^lijl 
^ jS" jy* l_jI jP ( \ ^ ^ \ ) jljl^*J& J j$" L* s 4 jUL» ^yjj d^j jl aiLaJA*! L».Aoli jl y ^L j jl 

i —> 1 ■« j-"~z i jl^Ajl j (t) J I^aJLj j ajI ^1 j*Z *»I jAJLj C~p j-" (\ ) Ij uj: j 

I^Iaa! ji dS”"!^- aj I ^1 ^w*»l a£* jlj jLij Ifll (^jLxAj—i .AJilj jl y ^j^Jji *JJ* 

^ijJj-Sl l-J ^jAiJJi-fc-6 . 1 Xi (_£A*J ^j£”Ajjlj ^Ap C.-ip Aj i ^£la«P Ojl A^ji Y 6 1^ y 0 s -ya Ajtj 

^jJjlj-jl ^-a^-j—a A*A jj jj; O j~A» (jL»Ajlj jAjU C-jIj £jjy~0 jj ul (j j*A j> (jlaAjlj 

A-iL j y O j~A* jLaAjlj ^jLfclS^b ^ I yi <_> I O j~oj> (jLaAjlj ^l^sl A>jlia»- Ul A-i } 

ojb ^js^j i^1 *p c-il A-^j^ y o 

(_5l^3-U ^L-l jj iJa'-S"j ^jSjj^a tOji (^l^jA^a ( \ ^ y) {SjiJ^JJ ^^ ‘jSnj j A*JUa» d^j ji 
J ajii]l_J C- ^Jjil J -^J^i d. - ^LvJ A*a j jl C-^>- Ij ^ jJ> 

l^L A-*^ ji oLiaO ^^LaJi A $" AJkZiL jj l^jl .Ajjlj jl J a i U.T.I^ I Zjy* Aj C—aj^Aa jjijl^jl 

.j jl j jlj jj^-^“ t£ jt'\'* -*™~ J „j oljr 4 ^ fl ^" * jUo’I j aJ jIaj j j£l*s- j> yA* c-j y> 

Lj y~L ._. I i ol-rf» Ja<a>- Ij ((d^— j J Jj Ijl5^ J jl C->»j Ij ^lijl jl I 

.Aojrfj ^ jKA y^S jLlAa aJI _y>v;l 

oLw. jjb ^jy ^Ijjoryzal Ja^ jl (\^Vc^n) jlj!5Le> j JljlJ^T gy ^ 1 ^ 

iii^y Ojl jlAAa LiiS'y Ttia^jJ A^ij C4 jIj jA^i y^ J ^yljaj- aW y> jj _^aj C~S’j*m (_i-A» i_~fli.T>».a 

Aj ,X jjtJ ajLilwl Alii i ^^JLa^P Aj 4j|i \ o a o j jj J A$l*u Aj dS^J C.. 4AjA j Aj ^IjA d_ -j 

^ 1 ‘m . T .xjI Aj Ami i^Svi-a-P jHaTil Ajj^ j~*J ‘^^TJ* -.*J !(Ja^ ji d^jA-J -Sj^J ^AP d.JtP 

aS^ AdS I jl-dj (JjIaI* CjIjJ I I Aj-'VL, C->ljl»J jj L aS* d^J jjI ji3 jA»IjIj 


1. Billy and Boysort 



jjLw*fT j} j 


y ,^jldC>- j lj C - A. ^ j^jAj J "AJ jj> Ojl,i y>_ I jjl |*-fc L| Li oLi*? A*Ji O^^i»p ^jii 1^31 y 

a j ji J^i 5 __^*aj jt 1 b jji ^>ljj oryzal J x« jl j^j (^ ^ ^ V) jl jI^-»p j ^ ,i jl-U ^ ^S*s- 

QjJi (J jl? A3 j JC j ^Ljjl jiS"" I i_> I y if JC3 J* A^*Aj L$jl .Aojaj a^Ltl—*il J^^JLvP ^j ^jAciS"” jl jJ-J 

ji-OJ y&f I—>■ jj> ojji J^jijljsl j i C-jl i ->y a jji <jjb ^jLblf j C~*-l i_w<Lj> ^^1*0 


l ' Mj " J- 1 


i j^JUP ^J cjliciva ^ LSji ji Cj jli3 t5jjJ j3 oly I jjjIj jjl tj\ji yj ij jSLo AjLL* ijjLfi j j 

(^ \ AV ^ ^ y y j J jj"I) \ ^ M ijl jI^«a j j 5 ”U ‘ ^ AX ‘jl .j ji jy) ^ jf)y 
(\ ^ A^) ^ ^uJ j-^j J y* ■-'-i B iy jLS^aj (^ A M <■ Jljl J* \ ^ ^ A^ ^ytj* J ^Li^l) ^xS" j 
. -0 i J> l> jLmA«»»i ^jfjyM Aj a>- |»L3 j\ i ^jxi^ p y \j jy o j~oj> jL&jjlj j {£jyy^ {S L^ jLsJ jj Lj 
jl jC$j yjijj ^Lsjl if -tiil,j jUo>Oji- {j*y Ja* jl oiLix^i 1 (\^ j <_jIi^>- 


C~* j c -~* 0 j 


ji <i£—> 


j O jl Jj-n j>AP Ojj^3 ji 


A^^>i_j ji 


lT'J >- j 


j- 5 ri <f\y. i^j^'Srr^ j' jJ j$L_) jljL-Jx* ojli iyj J 

Lt^ji j\-f J yS La ^ C*jL* W ^ (jijl^-»Jb J jj^SLj i) .Ao ailAl^l (j-A* 

■i\\\r 

Aj ^y~^k~p\ (^LfcA^LijJ ji l5 AJAj«wo J^P ji U1 Aliji yjj A; ^ jt j AS^Ap A^j -£ I 

(jijj JvJ,i ji (^A-A *3 Ci'yS' J 3 yiay^Lj Li (\ ^*\A) ^ ^-OLiji .Jjlai / 9 jU 3 «l jl jl J^lS"Oj 

jT j 'yy Lj I) j (^j'ai iy-j £y otj^ri ^ *> iSyy L»T ^Ju) yj+z* Ojjw? A; Ij Lf:T 

jJ oLiLau^j ^AP ^LLo aL^- jl O >»■■■. ». J . " (? OJ jls' Aj ^>L_P Ij 

J^i> L jL Ij L* j jj jj-jljil aT AxS^y* ^jX~j Beangro Ja* (JLil* (^1 y . c .^1 ^iij i j y& ola^a 

jl j^>jy_i ft!jl Ul .a^^jLp Ijal 1 j-« <_j I j Ui ujLp j^ sLT"Au-j 9jjj 

jj~iIjil *f • ' i -'f ,y L^J-L« jf 1 y^y***^ .( ^ ^ \ A < '~~ilj) *- •■ “ 'I °- > y, ~® iy y° ^L3j i 

C_jL>iJ^I ji ly-f' C —M y° (J-*-* 5 ji JL>- Aj Lj - La I iy!* i j^laP jjijijil jlXa^ j3 CP y* 

L-J1 * 3 ^^ * A i a P c iSL*a . l M . I 9 A* I (■■**!} Al Ll jic>ij3 CP^ b LS^J-J 


1. Yen eial 


3. Hammer and Vanderlip 


2. Otlol and Jones 


4. Geglnp etal 


5. Donald 


6. While 





\ 1 I 

( j t —■ i i . sf y y ^ i —-^■j-* i z J Lfi <i^j (_>jL* a'.^^ i la! '•lI.^1 

(\^f) jUy j Ojj <t>-^ri a : : .,.>.. i JJ jl ^l^5aawab Aj j jU If! a* (\ ^ A X 

aai y Aa^aj J ^ y j ^ j j b j_/s j j j j yL*yi c-p ^ J±* oU-j» j*j jl ^~>- JLa?-l 

#: 

I^*->-1 jj-jl L .jjIj jia *yi J*~y. <^-p au$j>- ji c-jUwI {_jljj aS" 

jUa-oji-ilo (^1^ a_k t j ia->w> vi£b c_j _jlk« ( \ M \ ) j-*»j-»--lj 

. ■ ij ll ‘* IpAI^-la^lj J LfcAl^-lai 4j Ij A^- ji iLsipl Aj I jj j cjIj ojLj 


jlfjLi 4a*3to & - *\ 

o l-'a . ,.^ jj JJ j! (_g l jk.>w» OjJL-j t-»;Jjjj aJjj I AjiIJ^j y jl *—ja* 

X —y b J (ijbxl_r»“ jL-i aaL.«(_$!^ a^s ^lijl tAio) ^L»l j&- Jaj jl L jl y ^ b ^lij! y) 
L* j^p ^J_^* -k.^* y aS”" j I cJp A; 2>y?j jjj I Ij .i £ jj (^o ^““) -k*>w» ?■ 3 

^ y }j jJ -a^ A-A'.- ^ y jly^ b y> J* ^ tc—l aj^^a-S” 

ji a >-y I 3^^“ a jl {_jIaJ^»j jl ys- aj ajIs. « ai>- j j l j ‘' L»j I L I^,j ^ j 

L»j I c-^ij jl?Lj> c-^L-i jlj^* jl s jlajl^jA ^1 aaL'.« ■‘ j L» j I y 1 jl ^la^>«-ji 

x£ cjjJL-j t^sl^(_>l^JLu jjJs jj •i^aAJ' aj jLj cJp aj la! ., 5 jS Oj v w> ^IS - 'j 

Aj ^ay~\Jjt L ljk.>w» JTji iJdiSw* ^L^k->V» A^Jb C—jl ^IfJ aT a*- J( _^ ^ki Aj .J^; Oa!j>- 
^bla.>»j> jlj^P Aj jL-Ci ^a^-Li L bk.>»j‘ la! Xiy* jla^ajLi-i CjL ~py~a£- Ap^a^xJLo jl yt- 

jl y^j-* b JbJCi L ^Ij'- 5 (3^^ -aj y a j£ AjLi-a 

IfJaUjl ^lal ,^^’\y r \ Jaj ijjj> t-»Jjjj l?I y 3^^“ iji^ ja b J *— 1 'I^jI 

jJ I A.' .jlj ^o-*^ jl-£j L AjIJL» (_glj!a : >w» Aj jL-Jsl jl L jljjj^ b 3^^- iji' ja 

ijZ&lS 'j a>- aj (_g 1 A j ]g ' ,<i ^l^JaUj 1 ^laA" a**j 
^jc-*ub_<i k-»w» Cjk-rf»j-ja^- uw>jj ii>bi ^laT a^ aj I ^ }y?y, Jlj-^ jjl Jl>- 

(_jljJa_» Lj Lf *-bl Lj jl ^»_bl oUL y y L>bkjj ( \ ^ ^ \) ^ ^ij* j£j I .a ::...h 

• x ~—^ OjUa-« jjSajsp^j j lS-sjjj jl ijj j^.l b 


L. Krammer etal 


2. Rassmousen 


3. Angus 





> n 


1 Sjr^ 9 jlxJl <^y—y ^j^l_^> i^a~^ay & XjjX jl^bl (\ \ \ *\) ^ ^<j~* ^ 

-_fl -*>y j C~wl d5^U- L jJ J l »_j 1 (*-®>l V (J** - J^*° 

a£" jjj l Aj a>- 1 -y^>- ^yy* j J oLS" |^1 j tjK\j ^ t£ j£ o jlx’l y ^yy (J l f».~^ w .-° J& 

lJaI^-o (j lo. j. j Jj |jj"^ Iw-JJ '“-^■i y^ J Xij 9 J?>j X-“Aij^P oLj £-jG?l ijl.A 

L?jA^'j _y* J3 Ij J alS~}jj>-y i _g&jSs>- AS"".a-AI—° t^jy^oy iX .U 

jl jl ojliXal C—j! Alilj y j} y ^ { ^ T.JA yi jl5””^1 ^Uw-I (j^-^lj jl •-' - *’Ji^ a 

x-wl j^J J jjJ j^j a y* J jl <_ f -l*“l^ISjl 

ojlfiX«l yjj -C—«l i_$UaL. ' ..a ^IjJLjUjl jj Ja-^i-a JbflU- jJ OjUaS jL*^ ^yy 

apj^»>>—« Li » s’ j—‘j '^t lSI,/! ljl■*^ , (_jjL*iA»*-i ^L^Jxo jl 

ySyj Xi<j oj>»j 1 - >■ y Ljia-^-a /y_l \Jjyp y yy J ji /,-a^ uUs_^!> 

jl oL5 ”"aTC'. m 1 ji Aj ^yo.i.l.AI j A,1m» j tyJj yL^ J^ 9 ^Ia*XI 2jy* (Jx« .XiL^a 

j-3 i^jypy aJ j xS”"^y« OiL jj 

i yy£ Xl> ( ^ ^ ^ “\ ) (jljl^Ai J jS”* Lo t jaj>ui 1 ^ jt..& y i_jfll T> «^ (_J l^i j j A^-j lia 

.Jjjlj jl y eilixl ijy l^IajIj ^ jfi"jy LS^ J-* ie ^‘-‘ JJ 1 ’i-‘6>y i^l y 1j k_ 1 1 

Adl^‘.a y Aj jiU L«l $y J yj j yy J jljL y C/-j’ 6 '\* u 

ijyS iyap-Li y~»y» j i\*S * 0 j j <—j l y. ^s~r* *— 1 1 3yy^ 

Jj ^y W i.. ;) 9 jl j-jAj" J-S Ji l 5 jt^Ajjai Jx OLauU^ 1 jjalLul jJ 

(jl^a CO jl«u (Jx» jl OilfiXx I y jLi J /v*J Ln. C AjLl-» Jjl><J .Juiy jji yfi -1^.*- a J J 

jl Ajl>La j£\‘\>- j jl ojLix | l L L^ji .Xj ^i^jy^y lj Xjj^ i^j^jl-** 1 

jL_j j (jUiAJiiGIS jl ojUi**! 1 jS^jj (ji’Gs ^l^ ^Ij jjjj j Adiaio jj oISc_j 1 Y , *\’p 

b c ~^ j' y, jjj V ° L r 

jJ U?J ifO^ Ja->i^ (_>jOjL<u l 5^ L>jL*xi jl 9 ^IxX 1 oXkP Cj JjXi/ 

c-A_ij j—il .c—-1 jtSb j jUj o*j ji ji iJjjjj L?l J,0 ' 5 l i ^y^" Jb- ji (jUjj-i^ 
L j (jIaIpI ^li ox* jljj ^Ifcojb L l^fclSjx; 1 ilxtT ^^jw) cJp <j VLx»-l 

j| Ajlfcla L^lfcoil^ Aj l^A J C_jT AjljjJ ^ 


1. Cooper and Fax 


2. Chapman and Barto 


m 




JU- yLS' j j ^ 6 jIaz*jI i$^y ^Iab^E i j*rJ £y I ^ 

.-Li Jjtl o-Lo ^^jj-La^o a-Cj I ji j aijj yjl^jl JL*- jj <u ^y 
^IaA^L-s^- i yi»j_£j ^ia— 1 jJ jl5jL< OW>_jJ jj _^"-iil <jj9 L?U^JJ C-JijU>u» 

.C~**l i_£jLaI9|_ ^pUjj^-I 

jl-bb uj_w5 jJ jJau J- 5 i ^r fi y -l !y oLL*^ jyju C—$>■ jjitAT 

taL-S ^yy jjjj* jJ yLp^U?l .(^^Y' ^ ^j-*y jjjLJb" b-^y (^jUai9l jJLil 

j bjJUj jljjjLii”'(^I aJIj L \j oL s_S-kA U>Ajb C->»j C^JlS'j alS*A j AJb C..J 

•■^y 'j 'j' 

G X E -V 

(jlj.ijUjl t_5 j>L 3 i<[ 4~?yj jjl es~“' yj j J-l ojlil ji *£ aJjS’jL.a 

aS"” c~*<I -l*j J ^y*u* ^^'-'l j£~ j a (_gUalj'-< i_5l^ij b j I ij>-j y I1> .c—»* I (_j I Aiilaijo 

ojLsJUjI l5jW" ,yjj .-LjUjIj ki^-1?- Aa-J ji?b» jj L &y&>- ^jaJsI CjLLj y ^-*^j iw'a. 1? 

ti£j (_£||^j ^IaaLlo ^IgjjUjl jj e-Li a-LbLi-* oljLtfjj oL>Lj £^>btfl jbia^A>LL/o Ja^jj 

Ja->i_j> j i—-J jJj jVj Jjlibo CjI y\ j (E t(J-x*a j jJ>«-«) i ^t J "^ j ^ Jjy ^-'- ^ 

j j-i <ui Jaj j j Sp^ JO oLL* jj jJlj 1 jj Ua?“ ^1* jl y£- Aj G XE ^L)Ul« y I .vJ..,^ I (G XE) 

j! jJ y j » jl a jl i“.* u\ C-; jA cl. »*l tiS'jJt G XE aS^ ^jL« j .( \ ^ ^ T t A^A j y.jS ') 

( jJLa15 "'yy [ *yi>yj t-ji\>ol jl^jlf' Aj l^Ja_>wo 

J-> I*-4j> J^* c—I jlJju Jj j^^S jL. AfT j I cJlpAj 

w- ' g ; - ^ jJ 0 r"Jj ‘“^d ■ Jjlo I syyj ajGXE I iS^y lSj^ 0 I lSU^Jj y^> Ij aj oLf 

a I J * j I j J U j I ji a Xi AdjilS^ (_gl^-J yj a^a j ^^Jl«-p jjj^jl—i j> 

o-y •(^'\t ^ ^0 y~~QtJ J (j^) y J9 - rf! j' j'^ ^ 

j a-Li AIS jj —ji ^ jj l-j - ■> y j jl si^j j j^-L>_p 

Aj ^jlbliil li— 'fl-rfS J jjjl Ij .Jj-i(jj“ Ojb" ^laj Ji oLj jl^jlP Aj j_)f"_ jS"j -li>- ‘ i 

J -C^^—0 Ij (^jUT oUa y L_JlpI IjJ j Jjb Syy-J 0 r"JJ jri.1 


1. Fujiska 


2. Finily and Wilkinson 



iS j j jbLS" j i if jL-“ *77-^ j w-»-L. 


Uf 


yl oU-l AlT" C—xl cJa^w" ywbli <t o—j yj J^b *£’c~*\ jT yy 

yjl y- yj l i —j I J y*£ Jo i J&?* u ‘ y ^ J'"' J* ^ y^-Gi Jaj J yI y 0 j^>Ip ,C—J 

aId |j Jjb> i-bbib jly j^ij O Ij yl jl y >-y i^jbl -b-b>- LS^jlj?! .C—J JS-L> 

Ij GXE J^Lo o' J>\ j o £ Joj ji I j l*i—*-. r jij ^Lf."jUj j cL^—jjjj oij j ia_>«^> ya?bLi yj 
JjUi» ol ly I j (^*-**r o' 'J>\ (_ULi jlyl y I .(\ \ \ ^ ^ ^ jljl^<j^ j y-Nb) y 

.c-xl jSs!l ylljl j y^o 

(jlfcaib oJ y ^\J> £ lAak-s j I i^ly I C-y yl^"Oy j jb j j£-0 Oj>j y I l 

XjT y yl yjjl^yjyl <^ly Ij y^jj (\ ^*0 j'j^> j J'jl^TT .c-«l yl jJl"i" jU jjy 
-L—x y (_£l4jllsO i^LfijUjl jl ijOw» [_jl*oib j' oiliol L aS"" J, J. A T . « .a l^j I .OlSjy i b- ’ .. l^ 

J 9i j t>^ T J j .'-*~ s bjl J\ jyjl C-*J 4** ,j\y yy> JjLb> Olyl 

— n < .j o L y>«— ajLIo JjUo olyl Ij J^j (_ 5 jS\Jl yJll y.j^ j^ j^lo ^j® ^ 

Jo L IjJay^ jl xxj oui? ji l$jl J^J j -Xij j yy»^> 9jy aOxLj Jjij 

L alj^ j J-b-b^- ^Ajlil 0 oI^jI t^jLxd—.i jl *-bii^jU^Aj—i 

,_gjlj j a ^ a jl (_s A r iil j 4 _aJs ji G xE ol^j I (_gl4 a\n\ » U j I j i y J 

Lj aT Ij y ^ y*^ J Oij ? z3] jj (_g j Lx a. — xx Jo jl silioil L LjJ I .-b jL'y 

C—S-j~> i<5Lx aj 'iS’y >~_m' iaILx aiS'y ojl jl-\o) Jo yo'jL o..tji y^L^J i_...5^ f J 

oi jl Ox j br* a\S Jjj op j— j 4>JS" oij J^U- t^iSTy ^yx“ ^l 3- " i^r—' 

jU jl a——’ jjj sj 0 -—-x .-bijS"'^gjLxA— . ^ tJtL>w“ ja_>ixo si ji -bj_^ oo I ^yrJ (yLL sI 
X1 jLx* jl oLLxxl L .-xi 4 _-iL>cjI s j £ j I o y jl yt' Aj t—_J jj j oj £ y jl j yjb ly I 
JjU^x oI^jI y jbjyw jl —j J . - - “ - ^g^O—w<j_t .ooj Lx o O*- L — ^ j ". ^L*ajb i—.’ uj 
(jUL-T ^jLJo j (_£ jL> I jJlil > — S 'y -by -b O^- jjslo IjJ oOi (_g jLx A—Jx j aoi S-Sjj'jf 

.oiLy GXE a J 0 y.j* oIp-^LsI Ja —i y yjjj 

OljJ I y j^j LI Ily-l ji (\ ^ \ *\) jIjI^a* J ja* Ja_xy ^Sjy* i£\y AjLj> ^yijj 

Jljl^ o — ^ j Jljl jS" I aaIUs—x xOjLx* .xLi ■l^-'l yjb*'-b j csyb jLxlj i^gSLbLj—ix 
jl GXE br’IxAbo oljil j Ji->^o (^_J jj j oljyb ^oJT a£*013L ji lyl ( ^ ^ ^ ^ ) 


1. Dallas etal 



\ 1 & 


t?jLJ-u 


^jj liba ^j I o I * XoP J -2 _JJ (_£ I 4P •— J I Xi Lia Lij° (% N 6 4 % V 6 t % 'f k-~J ^y" A-’ ) |_J y La A_X 

Lj (\ ^ ^ V) jljL^j> 6 j ^ Lj ji . i jj f- jJL L -Li j ^ j lx >_ .Ipa; G X E 

jj JLa j - 5 x* j - 5 i ~^~^_^j \ \ ^-CiiSL’j SUCROS J-u> j. ^ 5 ~~® - 3 ^ oiLixl 

y y 'y? y'J ’ j I i—-j" ^-Cvi& j j 2 CXX3 y L L^j I .-lj i\2 j\Ji ^yjy 2jy* lj jLb* jXjs 

J :jj ij-4J Jj ^jX-jL aT jli jlX _^Lo 2yy j2 C~J&y ^JP U JJi JZ 

■ JjjsJ ^Ixl 

j j C-Jj x-«jLj ( ^>-jLA?l xL y ji ^jL-xu—i jl j, ‘,,j a j La x * 1 

vd^J J.5 ye ,j J X£ j ^LlX CjI _y I ^jSLS”" oLj Jsy L ^jX-jL ^£JXa ,C...^I yj yj id^>- S (^L^JjLjj 

y \ G■. 1 Jlj-a l$Jx> jL:*-L* jj ^ j L*a...,- ixLj^a*- •— L ^ L>l .xiS”” yj L*j— lj /^*.a 3a~><-» 
Li-Cl I jL*4 yt 4j jjU L^JXa (\ ^ ^ t* _ji) t5 li^J J- 5 -C...*! jt jLJ Xa jl 

.( \ ^ ^ V £ jljlSLi J |»_y >.X ...-■ '| A3 iZjjyP .^jL^Jil jLl IXalj . X' -.aL L^JJ J i 

L^JI jj jy^ \jtj ^j^is^ 'j jUfljl ^3-^' ♦—» JLp*t 

^j^sj ^Ij." C^jy^s A; lj-CP l^jl Ga ..-P y J-b> ji l^j I J Jjlbj 2y>?J 

^ ^ ^ i J j_jL— I y*)2y J-fcljp- 

^>Lpl jl a.-g}>Cj> jL ^il ^ a 5^"C—**I ^7ejL-i i^l^J-bi t^lio Jaj 4jaAj 

yej O jLij j_5 jLiA^Jl Aj jjl5 (\^A^) t—JjXi j j .( \ ^ \ £ jl j y j yZ) C—j I O Lj 

aT^ jlLJUaji Lai .Xjjj SjLa (J-ba £i^J jl OiLilujI L l£j_^y2 J J y 4_3 y&j> jLa-lj|j jiij jl ^Ijjl 

ji lj jLaA-_i j_^L^J-b> fclj^aJ 4>«j\l>- vd^ju jjX .. C L. to J^L 2 yet -C lj yJ ^Jy* J- 5 

U xil—l t£y£~ sjl-Ll J ^ye JLeei ^ji L^j I ^\jSj3>ljL jlS^ Aj ^y>-jLpl (_J Li A^J U^; 

L"i" (p'^ L»ejli (jJjjT J cjj *-j ya jj-b L^J-bi jSj'S 'Aj Aj jjli lS >JLi ^jL4>l 

jl ,A.'A'>«Xi C-i jj-bvi jjJ^I ^Jplj j jULT|_gl^T..J j ji JJ j3 a 5^-ij-ULbca ( \ ^ ^ “I ) yJ *I J .-CL 
^LiAaLi^j aj !j ^LiAxiL j. 1 ..:,,j j^L5 l-L! j ojl-ij jl jP yii Xa lj oLi ?-jLpl 

lj ^ls jl yJ j\a> Lfo L-J jA^- L a 5"" i»Z—al l^JXs Aj JLUj i-j jl j jlA J L . Xb?" 

jSjl^L_ft J y jyjt .Xj'Lj AX_iE i52JjJ L>Laoali Aj ^y£ jLj <J* Jo jl J Oijio ^lii ji 

jL O j j 2 y y * j £'-■.« a I a i La j Ai^J L y j yt alj y y^i ^ Xi I a i yu i I j ’■ ( \ ^ ^ \ ) 


I. Pallanisamy 


2. Molzarv, and Dung 



jj lsJL. a_J, juo j yjli' j c^L. 


1 * 1 


l^J .Jjd OJJjjl J“ba 4 j jCJU CjLj j>- 4 CjI*J £>Utfl ^kj J j jj» Cjliu U L. Jj; 4j 

• " >■ ' . : ■■ > . » ->' ^ c —“' (ji'j ^-1 J-U Cwl jl (_Pjj jjjJ 

CjI~J _^kj Jjjji oli^) ^Uj ^C —*>1 jl i^l^J-U jSsjj C-jjj-X>«jj 

j j£jLp i l 5 I US’" 1 ^ l^-l -C« jiS"” I • (\ ^ ^ Y 1 ^ l >— -j I® ) ~^* >> ^ 9 ■ “ ■■ * Jj UilT j-C* j J 0 *-*“ I 

Jli_a (_jlj —) .-CC ...fc jS"jUL* C—J~flJ*- Jjl jJ (_£jjJj»x/J ( ^>-'%^\ Ul 4 - 0 'lojJi ^y»-ljk 

oJil>c*S"^yALr”^t^J-ta jj Ul 4 -UjUjj^- jl c. - U. jfT 'j olil 4 j cu»jUU 

- C—-I OjTuj j~tf> j-i tliLuj~a>- jjjI jUjS”jiaJ j 2 (^ 1 ^ ^ A (Cj Ij) Jjls-Li 

j i jfi , j_) jlj~j> j> Uj j j U Ij -bojS"" d^LLuISOYGRO J-L* jl Jli* L$\ji (^ \\V) ^ ^ jljl^«jfc j 
^ jljlXo—» j ^i>«_j) jUL 5 " 4 j tiAsI i_jl^J-c» (JUaul Ij*^j .w»j«jL_ i Ij L j** j i jjjUj^ 

jiii j J ^5^ jXZ~j 4^-jS""l oj j^J J-4— j Ij jULT 4 j Cjli I 4 _~*j I CjI _jJI ^Ij jjl G 

j2 cull djjl jl j~A j.5 j—ij Ij .j-bSLJ ,Jia (_gjU_J 4 j Cw»jUU 8wL>i*j J I^ji jU^S" - 

• J jS'c~>jj~a jIj l^J-U jU>-U» 


^gfiljj (jltoUf lju ji vXjO ii - A 

,^*913 JjClor 3 e^olb JjClor UMi>l jJU I j — A ~ I 

ajjilli 45^ c ,-..^l ^j* 1 ^ jULT ciAJUp ji 4j £jt jl ^Us 

^Ul^P 4^- j ^ C—»“l J^UU - ^J^lj ^ Ij 9 jjMj } ^XaS- L jJ CjjUj J jOi 2jJ* Alik’ a jj 8 LS* 

jl yS> 4j Ij j j^ JLv P U>- (^ ^ V Y*) jlj J C -ft- j.). . : ^ Xi Jm 2 j^X*P dijLii JiJ I ja 

j^—a jj -Sj^l o -P .*-l_>Io 2 j—S""j—J jjf - —^lj Jj^l o -P J >• 2 j^JUp jjjj OjjL j 

J Ij—6 J 4 _ j I J d£"L>- CjL-, 4> J~i2>- (jJjJ CjLL>-P t^Jj oLu J^a>- Jlfl ^j-bo 

i^S jjfl.-tf jJ J j£l»> lU^ll^l jjj I j^lj I - J jb jlj5 4—J I 2 y-X£ J l^j jU_j 4CjU I jl ^^yilj i_g I 4 ..V.J 
Ij ^jjUjjCS^U j 4—i^L. ji. - .a Ij CU^-C« Jj ^- 1 ^1*4^1)^; cSl^"l ^ 9 “^* I l ~- 1 —'^ 4 j (_ 5 ^b*~^'l CS ^ 1 Ij ^ 1 
J jj I jJ Ij US^ (_^ I^J-Aj> .-0 j-S^ jlj5 ^ylji-a>»j oIp j~tf jl jiP 4j JCjl jj 4^ j jL»^yji 
-OjL *j jj;*-* Ij -Gjj jj-b>wo ^Uljp- ci_jJ.T.*«j» csWi^JJJ J «LTojiJL 2 j^I^p 


1. Piper etal 


2. Batchelar etal 


3. Pinschinil etal 


4^ ^ jljl^«ji j <i\ ^ \ c jljl^*j> j o^)PNUTGRO J_l jl sjlix-jl 

jl IfcL S^aiL 3 P . C .m 1 ^Iaj (j~p- lj^* 4 *'J‘^~ fc V ' g * 

jl lSjL-j jj j xzS'^* c—ib y i (_gj^£L-p jj~^ ^^p J^Ilo '-^ j . ^^b jLlj ,^^-isl 

<»l_y —p 4—S"" -L-> 4I3^S”" 4>ul llj 1^- .C—iJ j lj I Jsj I j* 4."-1p^- 4>: l , 3 ^£l«P jS\J J jlflL" 

L$J I t^jj y (_5-Uc ola. A> J j .r~.a' jtj^Lsi-l J-»Ip tolsl j 4i5"l>- ^jjibUtfb*- iS^ii 

, -L*' ^yXZa 

ji jj^-Lp , i _ J ^j ( _yLj ^\y. WTGROWS Jju jl t.*xf jjjj y ajLl« j3 

L J_<s>L>- i^^L p j -C 8iLk*-l ( \ ^& 4jljl^LfcA j Jljl4\ d^Jl^j Jljll/T) jliv-j-Os 
jilj^l ^ 4$bb il)L^ .Ci_b”j ly «—{U* Lil L^U-^ ./* j' isV 3 i 

i ^1»P Ja_« jZ* .3 y Lo j3 jyju cJp 4j Ij-UP J^JjL ^ ^Jjljil 3 1®P 4^131 ^3 ^P 

JjlS j jia 4j 4Li-i5""JG If & jjis ji ^-LiT^*ilj J j ^« L«P *4>-/1 3 ji a jitJli 3 ^^L«P -Lp>j J 1 o jl JLt*> 

j ll^Jb j J ^_b"jib"" ^ o o o 3 jX>- 3 j^J>»P liL j jlfe j J j; a-L-jj jll^Jb j3 ^ £ jib"l* 0 0 9 ^ y 

£ 

j £I .c** I c—iLS^j i cJp 4j ^I x^fj3 ’p o Ij 1*6 Gy^ ^"jIj 0^’ iS^i ola_i>J .4^—1 

jj ^.j^ 1 jl ^ ^ w1 ^'lJipLa* c..- !t .. < r cJp 4j jljjji-i-^” 

j O^Jt j X-» 3 y*> C-1p4j L»! X..^ I ^ xS" Coils'* i^ajlll » jUj j X+vjij* jL I / jif* 

^jp -C...^l s-Li> j i ^>->-— -o' ^15""j~ljI c.»..i*.fe14jI ^j^X»p jujLij l-^ - A; j3 jljjjL tS "^*- w 

o jj ^ e 1 < - ' - ^ ' 3jx>^ jv-^ jl »«j_ > f^- a ji jL^<3 J v^i Ij^ 

oLU_P 4_J b j) j—» j_jl_AiSi^O I ^ ^ ^ ^ V ) J ' < > mJ 4 

1 » o jl o JLj j ^f-P j aJj j (_ULp L (_gl^».~.I j aLJ"-Li j d J 4 _jT 44iS~l>- Jsj_I j *> 40^3 I J *4^”LLj _^~Li 
j ejiJli j j^-LbP ?y^ - ij*j* J>L« jl ajltL-l L j ^llL j j XJL17 4^-_ILs j3 y ^jlj^ j3 O £ 
4iS*U- ^jjT a^U j Ojl 3 &^Gl y_ lj 3 ^i«P -L’jJ J L-yl^v* Ij Ojl Ij J y~oz*- Jjli 

66 Ij 1*6 i—phas^ j3 j^^lj 3 j^i-p j a-Li 3 _^1 «p ijj LU" 

.3y X~pj3 

1* 3& ^ t-j j~0-* J <t -'* jl wj 3jX*x* cJp L o!>^p-I aJUP -GLIj j 3 

ui' c-*-aI ^Ijb j j jj V T ^ j Ljj jL-j coUT ^3 J-»l^ -sy 


1. Singh etal 



ijjjjliS'ji Vi iS^J- i Cj-L, 


\U 


j'" ■ * J-i-o jl —-i j ^SaP oJCjS" 2 jX>v ,Jj>IjP C~ i_y J^> j ^Lgjj j!jl J—*J j.5 ole-tAJ^I 

C->u" i _£1aP a_^£JL J ^SaP j ajL* J Jl* A— ( ^ ^ ^ ^jU»J> jj J C . . , i I j jj 

G1S L a I ja& l^J-u ^j! ,.ui>-La ti5"L>- jijp v-wt-oli jl ^g-iL c-oj Jj>«j> c^J - _^1 *p j »_jI yx 

,^1A Uj a- 1 j^ j. J ~y Aai y j2 oJ-i i jJjj i^gI a 4., t >a. i 

Jjlo l?W“‘a—^ j^ j cJLpaj a£~jJj £ ^^LpI jlaii>»/> ^yrj y) L . jJj 

uJ \juinS cSW*ijl lj olp^AJ?! AjjS" jj) |_£jjl £«a»- J J a3 Jr' 3 J^ U_?*j ^ jjL) 

.jJi £ p >IpI 

i_5^|\j ajilL ^Iap 4j ^jLvo iS^y, l>jGI lsW^^ 5 j- 3 lSj!-* 3 a-. La y j-s 

^ ui' di*> j_*J jjJi-» A OjJ l C^-fl3 j.-o ^315" I j-* Ij j jljl y a a»- j L ^ji j 

JLu a JGj ^JLaj jL* j A*JLkj> jj ORYZA - S ?y y Jxa jl(\^^V)jLaj j j^So j 4 jLi jj 

a£~w.-' J I Jj %* 4 ?t^Lj . JjJ ^ a i LL V I w-ilS”” jIj jl ^g*jlj {jl jJf' 4j 4,g] a.■» ji ^ j 8 jjl]I j - ^SaP 

j ^y^La—P jj] jj JJ (^LfcaiAJ^S^ J * ■— ■ * “ '^ L*5 J l!->ij lj-VP la jiJL (^Lfcj ^>\ aP 

ij (y) ■ s r_ j I jr*^* j^r** 1 '-j'^v' cJLp aj aS^ aLS^ j^Ij 8 jjj (J^l? (\) jl -cJjLp 

Ij F jrjj Lfc i ^^JL*p .Lo Ij OjI y- cJp A Iaa>J 5" jj jj (Y*) J C. .jI La A aS^ ^jJ 

jjj jJ-j ^g*A>«-L>> ^jJLajAs^j cOl a . ;; i. x j «jLiZ-ul L -iy J- 3 jJ \ ° 

-A 3 / 

jJj'-La j J A»^J (jlsL-a ji L> jLu A~v oUUaj> J^> jl (\ ^ Vi ) jJ jS” jj jSsj i ^lla ji 

(J J~>w° ^jr» J*P C,.|. j Ixj 4^<—>I ^ y j £ cJLp a 4j jJjj jj-i ^ tL^JLa (_$jL-wj jj aS"*jIj jLtj 

Ajjg.a Jj I Jj Ja; oLAjA>C A s±> *€x> I c.Ip 4j aS^Jj j_i^o 

iS^H jL*><u--i jl o^Lii^l L ( \ ^j cjJj cL^lj <Jj^ j£ 

I j 2 ^JLp d —pj I A ° c j I ^ ^ ^ j O I j L» aS^ Jus L j ^ o j ^ ^ ^JL.p s JiiST ^ j 

aT ^ jM I JP ^ ^^1a-P C 0 JdS*" ^ J I ^Jp° Lp j L jlAj j UU j j . jjS^ j j -s^-jo 

■ C - .jI Aj C...._J c^jijj(A^^ Aj -4 

jj }j£Lq .p cjIjv*^ ^g]L».i>-l ^j^/i y ^Jj> |j5 J L A.--<.*» J^l^JwkjO L3 jL^« jl ^4^* 


1. Van Ransi and Van Machlen 


tSjU-U 


1 \\ 


jj jljjjL£"^-US"j jSsJuj- .Jjjlj jLj (^) ^ ^j-LJ J (Jj lj ^uialo ki^o j2 jLj 
i^Lijl 2 j-^—j j-Jl j2 \ ^ 0 Lj (^L^L ^ j2 jL^A J2 f /^ *\ ° t-J^ ki5o j£j> j) 

•C~J AlsL jjLjIjil J k_j 1 I _j 4Pjjj> '*-*iy, -L» 

jlsj, ^is jj C-j^-U t ^ij ^—AJ jj-b ajdJLj 2_^5sJuP ^^ J*b» jl 

Lj Lj .^Ijjl cJp Aj 8jJ 2 jjl j2 j ^^Ju-P a£" jlj jLj n^L .-L ajLLJ ^Lj a jJ2 
L .J_£ JL j j jLl^A j j ^ j> ££ \ o f C . jL fl > - jJ Cj^-U j 4_*J y j Jj^$j 3*^ UJ J C-jt ^ 
j jisA j j jJA a£”"A lslj 3 *ilpL “Li’j 2 V 6 Li £ o o j J 2 jJ I jJ jljjjLT 2 _^L-P ^J*T J jj 

.C-L 2j£i*P ^Ljjil j 2 J^wL -b y* J O^J ejiliLj (jjlfej j^JL-P jl j' .L'' {j^T y (JjLj 

2_^JLp i-i.'-S' 2j-^j> a-u>p ^JLjp (j—*J y -uT t -b jj» JL- aj Lj a-L ^"jy ^LJUaji ,^»Lj 

j 2 . C«..< J C.. i J 2 j2 jj-3 2 J £«L- J *a i2jIp^LI jjJ jl a jLLJ e^»»j 2 j_jj« j2 ^^P^LL I A>- ^ I C—*ul 
J l-C 5 " 2J-^J> J-Jj^ 1 j—*J L>lj L^J-U jl ajlLJ aS^ J-j j^jA Joj Aj ,^j L . j> JL- j-P 
^JL jyiS'ji JL -^L .2jlj i^lAPjj* ^jj 1 . L>U~iLjl jl ^ijLS^^gj L ., g> J 

,_53""^~ s 2j-jj ^.L 02 ^LlJjy# (_£jLJ.-C« oDliui l>jLT ijL4>-^i= j j ^jUTajL^j jl JJ 

.aj_2J-^L- (3 jUT 

J' tri 


cTb- jckiwj C-o jJ Jwi ^ 

* -■ ^ ^ # 

Lj ^_'LuLi ‘W...J y (jl Aj -JjL (j I j2 a-Lu Alilj °Lj -X-ij ^J k£S L- Js. L I yu 

j (j^-j jj .OojjI c~q _*>! jJL>- pljj jUL-Tjji-J j wL_ij ^j dS'L- ujJj^^- 4 cjUJ-^p 

4 _^iL* Cjjj -to oJi^*- 0 oL-Jup j-j L jLuA_i iS^y PERFECT J jl ^ ^ ^ \) ^ ^ 

kiTL- y$ (_jLaXj I ji yy"“ i>^y *^^L- (^La42l5 , t Jj‘-' Jl J ^r-i^I J I - ®LS^ol^jjL; 

L>l j* J '“—' I (^LsjLJLj^ o O jl a jLEuj! Lj L^jI . Jjj £ a 2L2Z— I Lj j 3 J y^-~> C 2 ^ii 

lJ^AjI a^jL jliJ ^L .-Xijlj jl^3 fj^jy 2jjj* lj (_j^L ji y I j2 2 _^JLp Cj-u jlj2 c-3l aLJS" 

.•AjLj^s ijr-i^y I J LJL- C^jyfi j2 kiS^L- Aj^L 

J 2_j>«2— Lj j^j J-Aj> j J j-ij di., 1^ Lj (^ A ^ ^ ) jljL^o-* J kiSL—w A^^j 2 (_jIa*JIL> j2 

JJ-b j (_£jLi C . M . lT L**i bl ■ ‘ - < ^ L>jL- ajL I J2 yJ Lj L j I B 2 lj JL j J jj^Lj Jj_^ 


1. Bell and Fisher 


2. Freeh urn eial 





{J-L» [£ jl^w j L-j I (jibb(JL* y jl 0^Ll * ** 1 L . J^j (j ^ L^ \j+£ r J2 j2 jL** 

IS""ojI Jj 2 j^1»p jj ^I-vj>- j-j Ij Ul t—jbljj ,ji* 15" 1 $ jt-i *& jbi^ 

.Jj> J~A Ji cr^i V T ^^Ijil b ^1jJ i—>bljj 


c«iir& - ^ o 

^«» £ ^ 

j j^i j t \^ss (JaLS""- l£j (_$lo-u^ j«j Lj c...i * \S *jlj jjjLl^"^lsloi 1 ji L.LI 

# „ 

C-wl (_£ jij J-tfS _y I 4^ b jL* (_gl j ia ; >w« ji \~0 yO&- 4^ ^S ^j! Ojli j I ^bjJ J J-A**- 4 

lj~A9 £j^ '“'■-*’15"" 4j .o.idJ J^w> j5""4^j J ^>.'.■■«/jjls b-« (_£ jL*w Ji Jlia (_$l ^1 . 4j>L>^/> J^p^ji 

jl_; d^JLa*- J...Q-? j-5 LJ L^JJ •—b^l dS^U- ^*1^3 t_j I a jr*~i j djU^o Js::* ^IjIj 

jl yc^t\ 4j 4dS"”l^- <»jT c-jUS” ^-Lf- Ojj-tf ji ijj jb““! **-. - *’ 15*^P'Utfjl 
(_g jLaisI ^jba j <r” 1 ^^L>- Li )j oLTt y m i jLw d-iLS"j 




jULfj! 

L> .3 


^ ^ j oLS"" J -Lo jl olii**! L(^^AA)^ j j*j) Jli- tj\ji 

c^> I o'VLod^-l <-j< uki» jj c-iiS^(.^^il 1 ^ jj- 5 c.^^- 

4.) |j iS^Jj ^ 6 t (jj J J X 0 l 4*)llaj pr—' J> lj C—Qfl 1 t-> ^ (_jl^>«jjlj j\ ji 

^bj ^y \ .C-s^U j»xJ> ^iJ^" b lS^Jj 3db^ C-i 15^9jJ^ 

Ojj ^ lj>J l Js\jj> 

9^1^ JL« 4 0 j PUTU ^jcS" J-u jl ai4.AjLo (_5l4jJUa» ji 

A> j^jjL* j jJ y j—Sb Lj ^jj jJ^Ij ,G~>-lw isiS^~ l 5 (_£ Ilj C—ilS^^ jb’ I j 1 

jbiJ <_Sj (^J^ri Ojj 4iij c~lTji j ,y 6 j\ ^ ^j' < ^- 4 ^-L*T C— i 

jjjl) AS -1 0 ^ap*w« 4j J dj jl Jj|^» 4j J j ^ lj lj C- IS* - jj £ (jl5^ J .'. ' .S^ -U jj <S^ 

j j^U^J Ja^jj ^j^jLLo •■^■■‘ ^ *[jy* ^I*a 5I J.gJa '• >° ^ j I 4j C—.. J C—ilS"" -la.') 

jl J J-S' U Ul^lwl j i I C —«i 4 J 0 *\j> } 'S' jJ (^l4jl J ^jjS'jmi c5^ 0^^^) 0 

iaj Ib ij j C—ilS^ jl 4 .Jl : . 0 . » dl-jji? j b L5 S^U' ji ^ C—US’"<6^ Jj^li jLw (\ ^ \ ^) 

• C— rfl jJ J^-L—a U J 


1. Onier etal 



j IfT 


lj Oji - yj-** jljtlC*^ j j j^jy j (>^V) jljlSLkj. j dsi-v 

(yaj? l>I ji L) |^ly J C-Ali"<y ^ j ojjU^wo l* 0-3 a j~^L>J^^“ J-3 t^ 5 ^ 6 J-dlr^ 

^‘•U—J-L-r<> jl o^\d T *\ Lj ^ 1 c ijli*> J-Cjb . ^ xs S' ^ Li j! j! 

(j£lj /y I j JLim £ 1 d~*< IS"*^L- 4r^b jbJ WTGROWS 

j ^j-Jjlots ^^AjUjl (_jLfcojli t^Lj yj •>y 4j|,s j*-ti jj j) y*i\j ^Lo j-ui jL>y*A 
i^y y — y y> (J-U> j\ a 2 1 a ~.i a I L ( ^ ^ ^ ^ ) jljtS-*A j jl -tj jJt . jl j j(y iAj L’ i jy* Ij ( X ^ ^ X ) 
i_jt-Nfclj 4 J la'. <i ji »LT ^-^1^ J ^ " -* 1 jJ *L~J util jL*j jJ lj lis4>«^iLS^ y am 

c-A^UI C—^ I y j j x 6 ^ ji i>jtS^ e-Lij t_jjjJa>> ^«^jIj 4^ jl j jlii ^_ti> ,-Xoli j! y ^jy* lj 

<—j*^*" 1y jjialjil ..iyA olj yLfclS”"jjj V 0 *■< 'P 0 jl *-LSJ y** 45" 2y UjbljA i—tuLlJi ,ylo j yjj j 

j hr \ 

u. jjJJa^ y— ^ j ■*** jl o t i ^ l L yj (X ^ A) jljtlx^ji j jlj-iij*uL*i .-Li j^ jijyl 

^ ^£Ju j i^yj^jy^ c^i^^yljy j3 .*^ijtjlwijXjb ;ljjtS^*t«~* 

C-AIS* - oilrAwa jIj t^l_/; Jt*« XA j> lj Oji -Li y i^^At-S"J jl» j) a,jtijit*4 L ( \ ^ ^ =) 

j Cjts 1 jl j^j^lj t»j^i 1 4j J^tr jy& G yk 4j*iJt*« J-J y J& l-ls»- ■ C -~AL l^.-1 .-kJi ^ 

.Jjb jjSc— i C-ili y jl 1 j~j «_9^Aj 1 J t^; jU_j 

J J (_5jLj 1 ^ (_g Ifc »" J^(^^^^) jljt^-fcA J O jl^ iLJly^l j J 

L^lji jljt; C-j tiS^4 j C..u>^ i^jl j3 C-AtS^^jl ;>Aijli jljS jiii X» lj C—ilS”"ji" 

j i_jI /^-»L" \j\y <—itjljj 4^j L' C-Al5^jj Lj j c_-«l oLA" 

jjlj ~lJ y JwwSjL a O-l-o jljj 45*" jlj jlij ^yjZJj >-l -A t5 ^.C-xjI CAAL 0 LfT uJ y tO 

.c.ml j^jj^y, yy <s •'G y jl 4>- J> I 

jl j3 ^ £)y* t>lj^ C-ilS^^.jtj t; ia_J y L y*J LJ l ^f) jljt^A> j &U 

\i l^ilij oU p .aiib jly y -ijj^ U Uly--1 kiS^- 4^J j *j j jlsLi jlji'ti- 

jl ojldx*»l L .jli jlii c—i [S' (_jt^>ij jtr y \ ji cj 1 4«1a«j jlj^* j ^ 'y **’*' y 

> t_jall>w» <JLj 1 < ,.. « , fl i L j j£xt>s- jl ^11 < i 7 . - >-1 t^y ft . Jj l dj-L« jlj^ (JltAail^ j ^jfi'jy* J-^ 0 

Ca~*2 4j iiS~[y -lajl^A jl i j- 1 {j^'jy*' t —jS' J C~it^"(AflJuis-* jlj 


1. Honda! elal 


3. Shownars and PIgram 


2. Sasindran etal 


4. Klut etal 



_)L- <**3. j c*>-L- 


m 


. »Ui 6 £ Id." „ j! (-Cj y Jj j5”" J l £ t -01 j* I) LJ \y-» I (_$ j z m * A. a ^J AaLjo A^j j 3 J^j9 L ^y J J • I 

a; ^pL j j-Jo J a _rr*“' t-jl Jlj-* <,l *-~ J'L j t^L* 4 ^Ll f, “Sr y ^—jj 

.Jui ajIjI dSbij*- a*-J jjlsL <^jl>«3j! 3j d^Ljj or .Ll y £ J ^Ao S- ddNLj^-l pj j y dj J y& 

3 j , (& Ijj J Ia 1*3 j Li A ■■ < j i - s IJ *-C° j I 03 1 "-■■ >— 1 L aS*" v . ■ < j I “ V— ■ ■ ■ 1 ^ i'i^J^ r ^ ■ jj IT 1 y 

j C—il—S* r—S"* 1jj j yy £j 0 N 3 I*-* jl 83LL L> aJj! CjUIL j3 .C—J O £ jl^S 4 _ y **'j 

.3_^J «3UlL 3 jj^ *5y d£j" j3 £^!us> Jla jl (jlj^l J (^ tJ .JSvdL) JSL jSsLf- 
o'j-i ■ J ^' AiJ £ jlj3 a -''' A ~‘I 3JJ*- 4 J *-L AI^-L .Lljj jjy 1 L?' Jj (^jLi.—“■> (^IJ-A^ ^ j-L 

j-j Ij dLlf" ^5 ""Jj ojjl Oj3 - ^jl 03 lfll.j' L (^ \ \A ) ^ ^ jljl^-«ji j d^L'.^ JL 

yjy-~ y *& •AlIiLji j -Jj3j 5^ ^^jjj LS" j3 <^-j I j O j' 3j ji L" C.,>»j O ji 3 jSu-jC- 

.-IjL^o 1^31 Ojl y-~~^. ^ J^S>1^ 

L jVj Jajljj i_a1S"j3 ls^jj k_?( *—— * ■' ^ a>-L jIaL^ 


j3 Ijj * iL>ol d5w; j ^-A- r -i ^ _*-~ ^ j- 2 ^ J ^o 4 j ^yLu jl 

C—*>l C-o-a' jf U- jL* y y (_gl^,ia.J^ j3 \~ffi y~a>- d^L-j j jjj I y . JL^-A j-*^° 

A^-^ ijl- -'j JL j3 3 Jsl-^- aT C—l j I ^ ^ 4j ^J_l C-ilT \yj 

4j Nl; cLlS^^5^1 1 y ojl .3jb -jj <_ij^- JL j3 J_^sfl>i^> J 3 I 3 c— 3 jl JL>-1 

J L*J ^ y ^ J O > J_yP J 3 JI s.",-,^ I c-i J L J 3 3 ^+LoS' I >-^- Aj ,^y L_v 3 ^ ^ 

J Ja-jv Aj IS** ^1 y ^ . ft . a ? _^L i_ y y y>J A .-L Aa1j>J C~^3 4j ^1 ya>^> 

jjjLf” j lA^^SJ Ij ^IjJ -0 b 3 jb ji j Aj jjjLS"* ab> Jj £ 

j3 [Jy, lO^wi J) 313 C—O jl ^J^-J L OAji j Ij 3 j3 Ij -Lj 3 Nt ^*1_y <_jUo'l L y_ -bd^Lj j 

j^- 1 ^ “S l^'-* j' 


^ j5"j JJ*» J *-A-“ j I 83 UiL 1 jl -J-i AjIjI ) Jj J Lui jj ^jJJLj J Aj j>»J <— «L JL 

Lj-L'w" aaLj> a^j j3 ( 3 L j ojbLI) t - • ‘~' L~ LL/ (_gl^ **? 1 y L ,# I jT j SORKAM 

aJ L ^ A Nli j d^j jt ^>lLi3 j (jjJ jjlST") AjiLj> d^j j 3 . 3 I 3 jl ji -^JJ^ J ^J- 5 

^ * ,^-1? j 3 — w—w 11 v,jajU. .ij>l jJ^ ojUL»- p J Lly>l) jSbo Aiku J3 j 3 .3_y jX^j 

3 jLLI y L a-jLL> j 3 LI 3JL ^aII jj JL & ^ j 3 J_5J.NI; i__51*3 cLIT^NI * 5 ^ljj JL 


J. Kealirg eta] 



ur 


iSjLJxo 


. J-i c~bbjj Jj-*a>w> JL \f A 3 jj 

*—j <j>- i^lf!\-^ ji i jSu a p a>- /1 j*i c-ib^j JL« *p ji Ifj ^S" ^ I ji c^Liol L 

• Jjj siUl_j jJ A^J^ ^yb-ljl^j **—*1jA^ *—*l A ^g-^jjJ b[ J- jA?"*'' 4 y. 

£^jy b 4*~jbl® j-i b j-- ^ s ^vUp ^u<9jj ^ ^ jLftLS^e.jjila®b ^jjj ^S"”^b jbb J-u> 
t j l& LAA*** 1 Ji ^b-IjiA j yj ji jLx^j JU- ^(-P ji OjjI jIjAj jL-A ^ly L j cb-lj^A 

C -bC 4; \£ jS^ -A.a i ji bfe jJb * yjj l 45"' -Lw jOi 4) .i / dJ J^ b j—A i j&S a P -L^a ji^ ^ 

b ( \ ^ V Y ) ^ ^jlj 1^0-* J j 1^—uJ t J i , '■!■ •* I jb* J id...**-1 jAj j-p (J-^ JJ dSb i d»«_® 

bbf^A'A’ L ^y bb®- 5 j^i*p <dAb*j;*j Qjy ORYZA-W ij_u j! aiUdJ 

-Xi 4 jIj! Jab j^o .Jj b Oj jj J-® 

( \ ^ ^ \ ) jljlA*-fc J J^” b> JbL. (_51 j) .C—iwt 0 Jlj 4*Jlkj> (J-L« dA dA<A l; jJ c-ilT^jj 

d.i ^f T (_Jjl>- bb$b J J b 4 ^j Ia® ji jj Jj dJ- i>\S^ O ^sl*P ^-jla^j b b l ' dl«ii I Aj 4S"” Xdjb ji 

ji j j jbiA 45”" Cp~4^t b^At J h - a./jj jj *w —' ' u-j $ LA <_>l><jj I ,c~ib jdA”" d ^—j j j J~~~t ^ ^^b>-p 

4; Ij ^ b b b(JJji(\*i^\) jljl^oJi j £ U j (V*-* 1 j J .i -{b C- t i> 15^ jL> j 

4sj-^”1 4^ib jLU 0i Lj .-*Jib jlj3 4*Jlix<i ijj^> j^bi- 4ikl^» d^j sLT 
4xJlix® '—■>j—*?^-® ®b^"dl-i-U> jlj^ jJ ujj Ul C—<1 sLT ^jfi’jjm b^JLx 

i b C- 1 ji ji JJ j i^""^ jb ^ ^ ib jbiJ bdS^j i jl jljj 4 Wj^j ji b (jlsbu* ji 4jLL® 

-(\^^\ djly^l) 0 .^1 AfrJ j j jl b a jTj J- e ISb I -i-fci ^Sbljjb ji ^ \j I b® I i. . I® 15^ 

L>jjjbi5'jj c-ilS'^'ly oljfl 4jJ(jifl ji Utf y&>- l^J-X® I ijA>w® jl 

^ J j ,jil 4sj-I. c .i®l 4 p j y® Tiia^ ji jb** j bd^“ Lu ^ ^ ^ c ..>»l j I 

JL_>- ji AjjJlS' i^jjjblA tl -~ ; * ^ J jl Jj^ ^ b>l C~-<l o}jj (jij* 0 j_il£^» t^jjjbi^ ji 

(jr^ • -i jj l _5^ bs4j jj A^b^aj J ^ 1 — Jh* *—&_*.«j jljAArfl b C— iiS^ Aj J ^ ^■'■**'1 4*_® j; 

j-5 jl t^jli^yjM J ®i jj 4jUfc» Cjjj-^» 4j d^A t^ljli ^jjl^j jb' 

4$^ ( * .t.>, b" I jj .-U5A® ( jO-A> d^A (^j A ^ jj; jj AA^* Ij b^-!-U> _A”I jj^ A J *•—■—' I C~>J dAU«- 

.-CbA 1 ijj>-ji 9 4; ob^>- 4 aJi jl i-CSA® iA c£^d^jj-^ 9 4 j Jaaj Cb-I jI^j ^jAd^b ji 

ji ,a^£' ls ^‘ ijj A jiA b jbA^ Ij *A o j-^j A-*b: *_jA I 4 J-L® Ab- A^r j^> 


1. Lansigan etal 


2. Slewan 



jj _>Laa ji WA* J J 


4_S"' (_5l4j^—S"” 4j lj ^ y£ (_J LwjiS^J^^^o <• l^J A* jl (_Ja_$A^»ji alA*J i—-d. fl; »- 

■ A! jlij Jj AAL (jljjjLAS^ 


wjT A - ^ 

Jd (_$!_/ - .cd »aA ojjLijj ^ laJssJ jLp ^S-La c->»j a—IpI cjT Cjjja« 
j j jSj> (\ \ ^ (jlj^- 0 -* J j^L*) cj I jd y *j dpi C-AIS""^w_jl" 

j> (JjIjI did* i_sI$JJ^jA» aJj! ^Ljj' lS^ CUPPA Ja* jl (^SV) jjlAd 

J-L_» tjjjAp AAj j L sJjjj (jU- iS'ji sjLilwl Ljljjlr jj l 5^5" j j J>\j*S' 

\ f q jl ls* 3 ^ *Jr*^^ ^A^iS^Ls j 3 _^dp ^a_^w ^j^A-j 

( ji.J Ijil lj aJ^J ^IfcO jjs l^J J 0 AJj a _J>S+S’ > >- JJi jl Ail* I jl ^lAj l J I J 

/^l jj (c—*j5” I - /y jj) ^i^-d-a j *** J^ 3 ja c- jT aS^ ala ijLiJ »'l£ .Afca^ 

Aj a^A^g* saLdl (^Lj _ vi^Jd _ j»jS " i ^ai ji cj I lJ j~a* jL~£j ^ I jlS^L dal* 

(_5 jLj I s j j»<-* aS" j .a jAJ d ^jA^* j L cjLIjj _y I ja ^I A^j I J? jA 

jk» tAAj Ju Ijl J 3 *LA" I ^15*^ jL A>- 1“ u-j I ^p^a-s jl Ad* (j J~A* tv—. '"I aj 

.C. .<j! (_j I O «lj 

ojUao c5^-Ajj ORYZA W jl oaLs^l Ij (^ ^^V) j i^l^— 

(_sl$j»j jjT a—^Un^ (jl y Ja» jl .Aiaj-aj <jljjj^AS^ (_j^j jj j j ji lj ^y_/_ aJ^j 

jl j Alaoadwl cjI C-j jj A« (J-«U A* lJsIiAw* JsjI jA C-?xJ a ^Ijj a^Ijl ^ 
J jlidl .Awi oal j~ wl CAj^jA« i£ \ - b+ »Jj jl —J j (j”*" 1 i.$lyj .^3 a I ■ 1 C--.lip jJlil 

a_j^-> oljjl 9a_d ji L) PARCH Ja* jl oaUi^l Li ) 

?y Lj -AjjjT C—a Aj l^l^jj^ i£ j*f sjlAll jl j oL*j jJ J ^\*S- lj ciS^lA- C-. J'? Lflj- 

jdI j jljC jlAj_i» ^Ia_1 jl Ja*vjA» ^l^JLw ja 4 _jL|jj lSjJ^A <—^Ijj J ji £*£ala jLiJ 
^Ai^j 3 ' OA« bIj J* JJji ja *i^AA- ^LjJLi ja .ajla aA^ cA'j 3 ' j> 

■C-ilAl a_^JU p ji (_5^pA Li cjI (_5jC o^p^a (_5ljJL-/ ja -C—al <iS"Aj| a_^I *p 

^aiS^_ ^jmi Ja« L lj WIRROPT7 ^ j IS^^^A) ^_jLn j cjyilj ii^j> 

j ^-A 3 ! jl ^U- i^l^ lj ^aJU-Li a) y aTIj ^l.irtt (^Li-la t5jC;l ^jjj L 1 aa>-Ui 

.Ajlu |^aI j} •x£’ { y t^jjt a LA” c*jy_Aa 





x\ y jJjL"j Aj !C—jL*» JJ> Ij bjL*j j jJ ejl jk d^j ,3 jj d£"lj>" JJ (_$!ji ^.>.., M .i*r /y I jl 

CL-tS" j ^1a<.» X*-lj j j k_J I lJ y^* (J^aI^I" J j-hi j-dL* j ^iS"”ld^- Aj Ij ^jlXo (_£jLj I L ^a ■■“ -A^l j jj 
j2 jjL y j jtfJl^-lj dJ y Aj A^ jj Ij .-*-i ailil^l ^su« jJ 

.2 J iwjUsJjl jjjliS””ia*"d^-jj jl (JLdiluil jlj^ 

j o jiS’" ^LT^ jT JL* Xj*- ^jL Jj jt i5|_/. ^*^*° jl 6jliX"l jjj ^xil^- 

(Jjl^J J (j^P ^■S"*l$Ia-Lj j 2 k_j(jljj 8jl^- 4 ! Ij dj 2y»J ^^Ij IfJ I -d-S Aj Ijl ^ ) j!jl^»> 

jjjl ja.i »y i$ jLj I k_J I .j— 4 Ij ^ y i wJ bl CjIjL "y dJfrAj .X*£ I^IajI J J (^1A3 jlp jl^LS"”(jJjLi I 
^Ixj I 4 I k 2£ -Uj Ij Ij (jjI (^-ijUjT sXi |_JjjT y*y- cSl*® J Jl*" ®J ■ C. » .. J (_y"jai LaX* 

(_gl j ‘■jl* j I Ijj_ j o y oldfcLL 4 ^.I-j O- 5 ^; C—Jjjlj x y» Ij* j k»jT (_jUi8jlj JL* “\ ■> l (_5jL"4^_i 
jLiJ t^Lj ^jjl . 2 y ja*“ y j* jl ^jJdJjli aS"* do jj ^Lj Aj (j-X* 4 Jl* 4 «J j_jk jJ o-Ll ^L»jl 
j olJ*^ k— Sy .o-jI JL" a 2 J^L- ^'>• (jdjLjl (^Usjb aj I^j ^I^jI Sxjo 

jL j_j ^jSLUjL £ dSJx*- A^wj ^kli> jj (_j^ljj k_jjHa< djl-i.* j* jj jj ^jjL"A_oi ^_jL|JiX« 

.c—jI ^y*«L"l jL— j jjL ^VIj 

jT ^ji ^jJojL" .jjL jT jl ojlil-l j J«U Aj ;<_* I Ajjlj^ (jlfld* 

2yf£ aS' jjl Ij SJ^j 0 y\l (j J*J J j^^J Jjl*J> 8 L^"(j J*J J C—"I Aj*i) d^j O j j-jS> Aj dTU aTc-I 
Ij <L j ^. : .... : ij J-J i' J ^ jy t yy^ .djlj ^ Jn±- j yO Aj (j j*J IJJ J -U ^j (—<T 

ji j ^ ^.. : ... a* -uM Aj Ij dS^U- 40 -U^wj (^L^Jdjs j*^”l >dJ jS^oj Jaj j2 £ij-0 JJ^ ^ 
Aj k»jT xS’y>- L^JAjo j| ^-y j2 ■ ^ jjj’ (jljL di^U- J^"L J-5 I* AJj j aS”" Xj loJ^y 4 

cSj?- y_j j 2 cJd*^ Aj'bl Aj k_j I i Jjjj ^ C-j d>- Ij ^ilS jj (JUajM L“ j_y»«J ^C—jI ^lla-" ,jijj 
.XS^y 4 cyt5d*J Aj_M Aj (^Ijj C--S Jc> Aj d5^U" AjM jJXuj jl JkJ k_jT tC~*5lj j2 .2£ dil yX> 

jJ -XS^ cSy ^Ail AJ j ^2y^ X^y jj Lp- k_jT aS" ^jjU 1 ^1 4 j . k. ' i ~ ..,.. 8 i (_$ Jjli d^j Ljx 
^j*jl^- Oj yo Aj k_j I (_JjL j ^j jU 4 U~ — "I w/ > LSjjjlli^^l^.,'- 4 j A^>iJL» aS^ jl J L-.,..i" j^l^■'■* j 

.xS'^ cSy>- 


1^1 jc jmSUc jjj jJ Xc A — ^ V 

Ij L ‘- 4 Ij j J JL 4 l£\y <1 jl jT I i. m ii > Ji I^j d^j 2j^ it£ ^ ^ J j j jl ^jLj jj 

-r-T j^ .XdJ'^jjj Ij (jJlj-Tjlf! ,jd>- ^L ^jjl; jlTOji jljjjkii"^jk-.ljL 



< 5 JJ cS_L J C-p-L« 


\ r i 


e-WP j ;iy j L i« ' i—J ipI jjL-Jjlj jj j cjjl Ji_jj J 3~^ 

ij ij aLS"”Ja-w y O jl c—J-L- t^L^Jj- JL» ijljJ - C.^ l ^5"" L- ^-Jbl J viS”" L- Jaj IC i »: jL jj 

Aj j-J -A; -A-i yi j l ^ '—9 jL j ■ ■ -A> J ^j> L* lj dJ j I j j»»" I jJ Ijr^* d~P jjd>vAA j a j ^ 

jj Cj j' tj^Us O-L Aj i$l^S'i>- ji ■2j*‘ im f a j 3 (^ij~i ^ jA l »^"'L- jl O jl jt>L 

IJLJ C—**l ^JCjo ^£\>- |»-Jil Aj Ad-j Ifbdlj I j3 ,jjl O-Jbl aS* jjjl Aj 4 j>-jj" li OJj^« C — >> J jl jLv-i ^jl 

/^a lj ^v^j .JJ.A ^-aA 4j .C~L J^«j jLw -Ll-j (_JjlL Aa* (jjl aT(_£:s jf"C-* jL*i cifC 

.j-A j ^ - L p ^-—j-j- 4 J '- J ^.aLj *— "L I 01 j 3 aIajI 

(^laX-5^si yjZ L d~L jr*~° L“ i ^Lsl ^ (^ilaL ji a-j ^Lul j^Iap jJj> Lj I 

jJ . aH_J A d L a dJ do jljJ Ja*j yia lj d-Mil J^+nJ> yii Lj l (^lj>-l (^L^JL I dill AdiljjJ jJ 
<_il>wjl OA« jljj ij ^jI jjl “S jl*LS^ijjjA...ii< (jr^“ 

Ai»_J jl a jLtlj L (\ ^^ \ ) J . C ~ »»' (^1 APj^fi I Jj 

^JLjLS" aa!a .j O jl 4j y3&\j y yy° j>P (CM - K£N) Oji- ^_^»«< Ju^o a-Li ajlj 

iC—ilS"” (jL°j viS"” l>-I J Ojl jl-j> a^U CjI^—aj £ Joi ji I; lj 

tAjNC ollCjj Joj jJ L .JJili j! jS J 0 «« t5 ** 1 

.^Cj L*j Ij ^ \y J <3^j\ j- ~ - 3y a jLjjl j LT-.W I li Jj }y jili l^J I 

tt J IAPSIM - SWIM Jju jl eiU^I l (t«° °) jljl^fc j yj LSI ^ j> 

J i J^.l. op i» .> - lj ojl j Aj ; j3!S'\j J (_£jLA CaJ_^jJ»o L-iijwo Aji JL 

. JJi £ AxJLL jj 4 aLl-o j jJ O jl ^gJ_jJL> I 
Jj^* jl-L» J j (_gjL AL-jj >.{£jS^ .'.n.-i a " A; ijCL jyQ. ]a L 

\ ^^ ^ ^ jljlSLfc j JjJli) c~»«! a^sL y JL- ji (^LjjJLS^ jj \s^y u*j~~* *— J 

OjL aJS"jL ^J J^. AiLal O jl aS*C— ul jll5JJ" 1 (ji^ ^ Ojl A*+ay T .... ^1 jl jjjL 

C.-^>- jL j I -L» jl^»P A; alj” ^jl jL .C-—i' vi5^"L- cl- 1 jl J'j^® J sL jL }jy“ clJjl y~> 

\-0j~o>- j"L- oLjj L-> jj j'L- o jl jlj^ j jcc-*-' (j^* ^ ^JLp aj ^Lz*-^ 

^jjLLl O jl A; jL ^ JAj jisj cl*P y J* J* J (_^ I a^L jl-L* 

jj—jl L ^.ja'-j lijA* }jy* jl-JU c-iL j j~&* jLoJlj jl o^LLjI L 


1 . Fallon elal 


UV ^jLLu^L^.jir 

jd-^ J -A j- 5 <j-jj (,>J j- 5 ^^—“' oT ^j*a« j ^ Jj jGjJ L *yr3 

iS^ji (_r’_r“ J- 1 -* jl 0 ^ A) ^ j jjlj i jL"jj JjI 0 *-Li (_jl^j .Jj j-i a,^~j L JL 

Ojl aJj! jIja« j jljl cdTU- ^ I 9 jLojIaa»j1 J> L*tiS''l>-Ojl(^L^^jjoLj jj jj^^IjoIj^os--^" 
<— > J>- LSU^r 1 jJj jl iS J" ‘"i! Ojl t^j jO i^I^-j jjj <5*" -UJaL jj l^J I .Jj $ £ ajliol l lS"U- 

ojl yiJL.j ( < J>- *d>- jj» iiS" L ^11 a jl* jl -xiU j ciS" U“ aJj! o jl jl -xil* j j 

e_»^- j« jO^yL ^00 jl Li JsLj jl jj aLS" OjI jl-UU AS"" j I i_JL>- iZ ?>\j . Jj~L 

J LL“ jl I AjUj j ji' li£j_ j J . J»i aLS"" LJ j?" ^dilS”” 1A > x d l jj J ^jJ jO I j-O j' 2 

jJjl *A>- j j j*j jjjLj jiS^ Ijj^ ( y~> Aj jl j* SIMOPTZ O jj Jo jl a jl flo l li ( ^ ^ ^ V) ^s^i, J 

.aJj Ij ojl ^ jA I joJL-j 

^3j J J O jl Aj IJ t£L$-~>0> Oj j - j- - J-'- 4 jl a L ( \ ^ ^ V ) j 

jl ajLLJ Ij l+l I j^ j^*J* Ij Jl-" lSj'^I'* jJ OjL<L> < g j g . a jj j j Oj j OjL<L> 

L .AOjjJ ■Oj'Lve Ajlj '■■*--i>.^ £ Joii jj L \^17 Ij Aj jl JjS~^jLaUl i-J tjlli* L j~A* La J' ji 1 

C A O • ■-> j jlfe jlj jjL-S”* Lei Jj jl J ^ j.. i 4jl J j OjJ Aj A>- Jj j_fc aS *"'j l J J>-J 

.c—-I Ai-tfL>- asjIp Ij^j ^1 j3I up^jj (jLfcaj jJ 

jljL^i J (jjijJj .Jji ojj AjIj_ Aijip JjJ 4j jlj^ tLJ*"J j l^lji 

j aLS^ j _^JujP ji Ojl C-j jj JL* j-jJ Lj I J *—>l J tiS^U- (^Ifcejlj j GIS 4j J-U J^a j L (^ ^^6^) 

^■1 jjl 4j A>-jJ L Ij |_g 1 4j } ja.-.J> jJUl jL^«l _>jj CjT^ jS^ ^y*Jj jJ Ij Ai?ia'. * jj jjj I 

.jjG^e j— 7 * I_j® j cj I <JG Aj (JG oLiGjj j ^Jsl j idS^U- 

j r jT J si^L (^yb i^^va) julj j 'iSjJ j? SARP ajjjj jl (jl^if’ Aj 
.jJj i_c..<? jj Ij a ai—jIj Jj'Lf’ j ^y, oijl jlj^> * *1" jj ^■ * ORYZA - O J-u 

J J ^iJj-1 d. *5 " 1^ ^ 1—^- |_g-d a£ j? l ji ( ^ A ^ V ) J jljljl^” ji*" Jj (Jde 

aj aT jl .ijS”' J 9J ji j1S”Ij »[£" ojl j-» Lr aj jj15 aS^ ^L^J I Oj j-» aj jL*jj-dB 

I i j 11? a iJjL^jLej aS*” Ojl Jj^* A...j 7 j) ^ L^.’i>we UJ A ^yj Lj .-O 9 J Li—J I iJJJdJb O JJ~tf 

it 

L <J-L» LSlo> .J-i AjIjI j jS^ 4 jtr*'" i—jaJb>»jo Ojl i_jl j!><j> Ij t^ljJ Ij Ojl Jj^ jjA* 

jl J-jflU- (^IfcA-^ajj (^Ij^j Ij jjNIj Jj^Lfcf- aS' jIj jLlj ^l-j J di ejliol l j*~^ jj Aj1j_« 


1. Bowen and Botjen 





.( \ ^ V 4 jljl£*A j 4*So—Ij) XoT JlaI y- c—o aj (_$LfcA..^^r L a—UU jj Jju 

Ojj^ <0 LSjjjLiS"" jj \JS^ C5 b— Aj Ijl ^Ijj jl^LS" (_gl^Ja>> i—dl^- (_£ Ifc a j La— 1 jl 

(_5l$—l— t£ jjjbi*^" y— oUdi^iJ jj .(\ ^ \ io jly—I) o—I yjl (^-^ a * okl—y y—J 

c—«.dj j! olc , ^U?l y I—I y jljjjllS 'jj l»l j yi^y jJii jj \£>£Cyy a^ jl yjlj 

l (\ ^ ^V) jljl^oA J OSoib” Jll« jljltf- Aj ■•XSS' ( ^» JU^-I i y»- Ojya^> j j Ij y^taajJ aLS" J \ 
Ojl ij* Aj J^S Ij y-Jy-J t>ljJ Aj" jl aj£* O j-^a* yjUU jOJ y jjl Oji- y j— J-U jl a jli—I 

j ojS" 4 i 5 d>) ^jj-i J* • J ob jJ y-jy ^j - 5 £Jy* £ijb ybd y 

A^oi <J0 j Id) 40—1 oij J*a3 J_d» (^1y yy- yj^yJ cj-flj £jy £) jL" (\ ‘ jljl^oA 

o j~£l» aT ab jl— ^bj 4jyj <yj l .c—«i yJ <Cj! aj £"aj yb”1j jl yy>* y_^y^ ^bo-l 

yp ji .C—b ya)U“l‘ ady ydjjl j j y^jd L" l^AJ a_ij Jai £jy y I—I y aj£* aOi ^Ja. '* 
J dyjy .ad yjljsl ij$"J* OL y . * >. | ady JLo-l aS"*ab jl— 4 l 5 *— j ^y<jy d^ - 
yj y !.-.■..<. ■> ■ y db« ,y,a>- ^XjyiJs L ji (^yfjL— • j 5 (\^ ^& a ) dd^*^ 

jLOJ ^.b; 4—i>v« aj J> jti J\J' Ij o Ji i j£l»^ (ya j dy»^ iJ*l) 

^ o ji 0*jl Jy-^ 4_Jjlla— byS-* J J ylj^* 40ij d^ 3 j*A-i ^Jj-^ ji^ ^ A$bb 

y J tS'y ^j 1 {jZ'Af'? 0 *i ajj ^Jy- iS'y jbSdfc j^ {jSjLf 

j > .-bLjj— (_yjyIjjj 0 - 0* 1 yj da^>w« y Ojl oodha>fc< (_jL^j_ jlly— I jdlJ 

^y.j-yT y ^Idp j-^bc- cJftb. ^ ^l^Jjy-U yl ^»y- (_yy" d“*- s j' saLib^! L (\^^Y) dyJ jJ 
J Aj^” 0 -b*w* yj\i« y >d >« J yjl JJ , jjab jl } ^Mjjj i JJ* I J aJLl" Ji £*) y ^jly. jl Ojl 
. oi jl— 4—O I j* j 4 _j I (>i jlfcajbdb*'Y6j1 a i 1 tfT wl L (j_j-— j jj-"j) 4i5" ^ ^y ja y j_y ly^ - a 
^ o jl a jlaOI bl ijJ IajLO ^«Jb ji ^yyb I jl JjLi ^^*J l^“ ji & jb jl— ?y Lj 

• Oil l JlAlS ,, i^jljj^y^* jJp ?y y i^S mS- ‘■f^' ylb*”\ ’ “ l Ojli» ji jb£* ji Ojl ^ j!i 

I 4 A - 1 Aj j ji Lfca jl^j 1 _ij .a » L (.jjjjbiS^ ji *£ 0—1 ij I -Aj^ ui^ 

^)1y— • ■ m \ j ^-.—■■ * ! a 1 ^ j j J I t,J a * . 1 1 j i A 4- » mi? j ■>»■« day^y ol^J jJsu jl 4^Jl 0—1 J ■*.—’ dy<a>v‘> 

jb5la> j j yJ 'f jyj oy yal—> jby a— UU j j (^ 5 -^ j a Lyyb 1 ' 

^yyyT Ul o—l ajjl jb^A j i O jl ^ J"jLjf « yj j£o U- Aj j jU ^Idp jjl ^ jl <y ly>- 
dyjjy J 4 AjL— ^1«o»JUij> j j .O—kI J I jJ \J,\xi jJ o j~a* aiil^A ®jjl O j~a* jl 

Ji O jl otjbl y Ij J~a* O-b O . (jl^j jjlIj—I jdl; ?yy- y y do jl a jli— 11 (\\\Y ) 





m 


j5 b jjl jili jly aS'jIj jLij IjjT ^>li jS'^L jjl j-> jl Ljjj*I jih*? 

'•‘J^'iS* < “ J jl <—~>-j^ 4 Jo - ji o^>|. L A-olio ((j^-c- 

J dS^Liji d^-° Ja-JJJ ^jjLl*A>xj' (_$l^Jj jijl Jj—AJ jJ> I4J-U jl SiidOl jl Jli» 

.Jli Ajlj! o o o ) ^Jl_> 

jl 9i\il*J jl U Ojl 0-*-Jj L“ 0^-U slJ'ji Ojl J±j>; jl LjjT 

oM jA Ojl C . n -- " jl-LcU jjl Lw*lj JL-i ji 0 jjl Li oNjXj Jsj1>w» C—IS"* 

^ji J lS j£ 9 jl-'jl ^S'L>- Jajil j* O^J i J>^> j ^li L j Ijl—«L ^ 1 -*- Lji a1*j»- jl ijilr>i^i 

Ci'jll* 0-£>- i_sL$Jj jJ-L» jjn —*j O-Lfc jV-^Jb L .-Li ailXol Jo i^ja!*>>-» (_$l*jOljL 

jl O^jAj aT| jjl (_$IjJ ili jLii Jo .-Li jjj« j I i—iJL>w« juj^i Ji tkiS^U- (jj*?OutfL>- ji oNjX 
aITA>-/I ‘iji i-ij ljj-« L o-ijj^ ^ y L^Lj q^IjAj (_$L LX t oi Li Aiil j o-SjLi* ji ojl jlX 

*i 

O. ^Lf ^ S' IjJ I jil . C. i m iii J jlj j J LiT ^l^Uol jl !j?j- ^-LP ^ O-*^ I ^ 7... ii» jl ^ i > i-' L« ytj' ^1 i 
^ . l ..aj jli^Lts jj o jl ^ ^'jlS'f L$i7 i jU-^ J Li« Ij (_ 5 -b j I j jfi jjjl o*>j aS' I j L - oN jAj 

jl jjjS' -•-'“L jL^a j a ^ jSjJLS'a ° j jjl jlj ^j** 4 (jiljil aS' j j^u i J.a. T L.< 

j^lsX-a J J kiS'Li (_5 jw>JUial>- jJ ^yjl-Ljh- Ij ^l^Jj Aj {_g|Ajla oN^dj aS' i Ji (j I AaIUiji ^ I 

(_SjJ jj> dS^U- (Jj-iJLjsU- i j-fy C-f»“ ajS't-j aS' J&j A; .ajlUj L-»lj JLJJ d^_i>- AjkJ 

.ajL»^^yj»j Ij AL-^j jjjj jj Ia^Lo j,» aj Ij jljjjLiS't^-UjLi cjLLj^j a^-/I c..<^ l 
(J L---j j-j KYN O - CANE J j—«(^^V) jlj l^. n — » j jJ jj t j~_i lJ LX ji I j i 

t^S-AjjLi jy Ij aLj*- jl jJj*! jp jj | > JijS'L*j I (^Ifto^lj jl (_jl A £• y*>y* 

aXl>w.S"Jxo ji liS'li ^ j*iJis^L*- j ^Lil_y«>- ii-;Aijj« 4viS'L>- ojl jj-**>ljJl^_j» 

.-Li ^Iji (_$jL^ul jjijlj^ jjjiL-ul y (_£LftA—^jT j -Li 

^ ^ ^^jjlSL_fc j IjlSL-Lk Ja-jj7 DSSAT Jj-o ojl L y-^-> i l?I 4 ^_jl 

j i i_j jLjI L ^jSjJjL jl aEsU^X dS'U l ^]l jj, ojl Jj\j\ aS'-L ola jLii l^JI .-Li jljS" 

jJjaLfr JjOs -tt—fc .i Bi j wA^- jl l5^Lj j (jljr 4 A; 4jl»JLi AlilS* oNjX aS* 

j x£ jJLi jj I j I j I oJaip (Aib^l (irr 1 (^L“ j J-* Ij aS' (_$ jXO tj j-jI^-Sj jO 0-3 jis 

jjli JO .aji^ (jjLA-Jl jiX ji 'j^'lj^ i_9j-flj" jl ^ OljOJ 


1. Hasegawa 



sL 


ijjjjUSji <jjL. >S.J^J 1 —’ 

.c—J *i/L C:N C-..J L OjS j! y j liS^U- ^1 js- o jl jIAL* ytAlS"'^>w> ts 'j 
J_l_* ojl y>i—i j—iJ jl PAPRAN Jj—» ti5"'Lj»- ^1 ilj-o (_gjlfi4. j ; il . t i ^gy 

1>U-* 


)T' 


^ ^ ji J-i—»I .(^ ^A^ ty!^-S"jj j jL£JL) 9itii*ul DSSAT 

jl ^ y« L* Jaj jl tiS^U- ^ I $\y & y_U- i ^Ji t - > -*‘ Lassil^j L (_£ jjjLlS’" 

L 5 iU^~ -r" L> j^' 4 ^ isl^ 0~ j' • c ~^ '--•■ : ■*■ *' ' j' 

.y y tyl ji 0 j^lp .C—J w—“L* jl-Ai>* - 1 -'- — aiy A; jiJ ^4-j y* 1 y (^LUj j ^31 a I j^> 

jj|jLULjl(_5l4j*i/j jjyi>jy yir>« iiS^ l^- y»-b4j y^L S' (_^L li a*a 4 S" c..- , I jT PAPRAN J 

jj 0*i/ yi> j>' y-^ ~ ° —Ip l aS^La»jIjj ^5"">_s j~oj> L |_gl$ »T ... ^ .^ y .i jS"^»j ^oj jj tiS^L»- yts y 

t < 

ylijS ji y I jA ^L^l Ajl 9,5 j3 (_g I $ A-^ tJ jl 4,A ^lj*v ——A 

.XImA t_S-bu aLf" l>I^ O jl ^-y-° t-*l Bib JUil liS^ U- y^-b 4; jS"y LlL ^ I 4>- y”l 

Jj—» (iTL^ y I ilj_* y^L?- y>»_> jl PAPRAN yj jS^l—?- C o*> 1—£-i»* yjl jl yL>»j 
^Jl jlCENTURY J-l^ JjS .ai (^ * jljlSLj* j jyjL) CENTURY 

y»Lij JUkS j j^w» J Oj^w» t Jl*3 jy*k» (■»■;■'- A ' Oy^-* J^-li 4; liS^ U“ 

^Uaili L ®-Li 9ib J-U ^>1 jj^jl .C--I liS^U- (J^-b jJ j -? J 

J jl—_>-) jb jl—lj o-IaI_wi j (_^jL-4 ;r; j ^jlABjIi ^ ^l-J (Jj jjJ jJ a-l-i 

jLu Cbjws Jj- ul ^1 j* y»j C<y Ij (_5L^5"*W- CENTURY J4^-y I^ ^ ^ ^ ^ jljl^vA 

.(\ ^ ^ i jljl^^A J j L . - : > ~) 


jU-o 3 oliT ijoyJ lc & - ^ r 

j oli I C—*a>- ^Ijy C-1 p4j j l^j jLo-j j l$J I oli I j jlfclb ""yj ^Ijj —Ip 4j 

(yjj ^ j^ ^ J J Cj^S^> jj4^ tiSjJ 

£j3 «*■ jJ 4l»tfLj (j^Jj J olil ^jy •'^— i, l 1 ^<iT»-«m.»' 

*& x . t ...> a a - L ap y! (^ S ^A) jljl^*j^ j ^ lj c ~lp ^ jj c-aj-l—!> j t^jl y^l 

lj jy. (jl^jilp Cjji> j l^jjl*«j toli I ijy jj oUy^j y Lj 4^— y Jl>- (_jlAjyi5^ ji 
(_g l ^ <»r ... : .* L yU oli I l£^ l?/ ^■:' i "A' 4j dSL>^yi—Jli jj jly^ 


l.Parthan etal 


2. Jisman etal 



\rs 






l_aJ 




(_^L^JS J j— £ 4_j jl jf ^a AAj j^a jUst-^”" 4; 4^" I 4j 4.—-.J lj Ijj jk—> J oli I 


i^\J (jlfcaOlftj ^IT:Oo^S"jL^lkj lj jij L$\-b*J£{\WX) jIjI^La j Cajj O £ <^4i;4jUs 

O£jjJ ‘4^1h. (Jjd, C*p^ LS'-fca-Ljo ^IjM 4j£-« j 3 jlj_* i^Uo-Caj jSaIT 

Jj C—'l ^jc*- 4 C*S I £i£j .^Uf (^Ue-LJO i jtA\S'j Uj\ y~ cJL £o.ijj y (jUo-LLf" 

JlvJ-, a ,^—pljj jl^kS" (^jL»u4j— i J-L» 4j flla At id^J jl j~.t*u ji Ixl j J ^ jtaj JJ jl JLZ^i 

4j Ijj jLj j CjUT d^-ako JU^jI ij\J lj ^j>- jl$>- (\ ^A) jljl£—e> J O 

(u 1) C.**l Ijj JJjJ ‘- 1 jJ l JUaJl Jslij .Xo / 4j Ijl JUaJl aL a* \ L jlfeL5~-Lij JL® 

^kj jjc—* k j ( 15 j-j i( 3 y*j I ji c-p jaM L (^IJU- j~a Lp- ijy 

.-LiL^» (<kak?v jjj k k^l-Ul jl-Lu) 

8-LfcLk> ji xf XJloi ^ 4j Ijl \j ( ^ijj ( \ ^ \ Y - ) jljl^«x J '-a'Ji ^k* J jJjlS"” jlk jl 

[ ^Lj _ 1 lj Llalil jl ^ili J ^LaIS"* £0>U I ^L^Jx® JUjjI Ai.j^ jl LLali I LXjl—>- jl a-Li 

J olj-ia>- £jly ^/. x^*k" LjV-uArl iS^ji j' ajLk- 4 ' Ij ^ ■-^' LS > > 

J-L» jl ajlil^l L j oUl J ^J, '~~~ J '^ J iS^ji <j*j *“ J*^* jl L t'Lijj jjjUj 

^.T.„-._i^ jw I jl i£ XilajJ-J l^T .-Li 4 j!jI (^jl*-; {j\ y_ PNUTGRO 

j oXj 1 (_^U i^Xaj- jj obl L j u.ri 1 jtf 1 y ioli 1 Ojl—>- ^jjL j jl jj jl jj ^ 
. A £ a J Lii** I £ (j~"^“ J ^ ^ l—-j* 4 1 Cj -Li ^ -L_j Uj 4j jU C-. — 1 L-^ 

o I^j I i,_5 a ^ ^ ^ ^ ^ l5 j ^ j'v-j a i Lq £> c.—I Ia L S' aL»j®- j I 

lj c»i I Cm.».®.^- ejLu J-L» (\ ^ \ o) jljl^«j6 j c--»-il jj-j .c-irfl cLT Jx» j j 1 $j jL>-j j oli I 

IJ C-jl yj j! j^"45Lu jJjZS" Ljai- '^ a J J J (J-l 1 3 '* “ (J - J* 1 Xl 

C-3 I jj lj jjljb 15^-L^ j i A ° ' >- y* j 1 A O j~A* 1j UL* j j a jJA>- ^15L-A J j j O .-L i 

4—i jfi 4— \j $ y., k „ ■ I 4^-LI»l Jj Ijj I j£Ojti- j c.. » . i jl eibu**! I; .-Li 2 Cjl y_ 

(J-Lo 4j ORYZAI jj (J-L« JUajjl L ( \ ^ ^ V ) li^Ll j j j jJli^.-L I ^> C—o 4j ^iS”” o j-i>- O 

tjaha^o (FUNGICID) i jiS' J-l> ^ j j BLA.STSIM2 c—jLu4,-..i 

£^yiiLA—I -Cj>- L C—OJjJ-L® 4^ ik jLij ^_kj .JJi ^ ^jlj J jl lj ^yiiL-a_-i 

4_J j-. a ?-jAs 4_^"xJjli jLU l$J I .c—i*>l j*~d‘ ijiJb£w» ^|jjl 4_ y j 

j £_^> m A ^I4a!IL* ji Ojb L5 ^X—J j 0J -^ (-5^^*^ 





\?x 

L oli I AjuMy (_gl *' >, ‘ a jl s-i-i ( jT -.a O^jI l£j\y> ( - >'^_‘ , *i' a 4$"”-0 2 y»J \ ^ ^ A ) 

J _p~-^ Cj jJjI <jx*j b oli I J Oj^-U ji O^y (_^» lj ti>jlii* ^iS - *!4iiuj j £jy jl-®j 

45"”lj jj (jls^s ^ MACROS Jo j~-ij L ^ ^V) j 4jl*lj .2JM j OilaOil 

^o-AsI Jsu Ij s (^Ijb^^-l^j 4$*"-Ujlj jljj L$jI .-0i £ 4a]Uio Ij C—l ojjj^j 9_ '“^'“ 

Q lT>t_a (_gljO J^la—fr 4j j> 0> 4jj! jjj J 4Lfc>- ^jJs—> jj^J O.>1? 2j>-J Ij 

<S ejLil (\MV) jj J j 03 tolil J J£^\l 4laj|j j2 

^T.jjb ^yJU-is |jC*liO (_> jl*“ jjJ l jlS* 2 J-^J J -ATa J 8 i> <A* ^A-®^ tS j LJO 

J jS jl y 1^aIS"JjO - 1 4? Ijl 4 j jilS (_J jLJo (jl^ijj 4; 4S””-U>i t y j\j-j ^Jlia 4?ljl L 

.0—1 .XiT alj t(_jjLJ-La j a£"J jjJiju j &2y (_5\4jL^«JL S' jLfeLS”” < ji -y 

olj_ jI l ^Xy*~ r J' 2jy> j2 ^jAISAj. * ^Jbl j3 ol*JUaa yji -A ^ -Oj^a A^ 4 " 1 

2 jy* 2 l_—*»> I ^J_jj 9“^*^ lA ' 4A 2 .la^ljl L) ■Ci.w'I^j jLa —j j oli I j ^pIjj jLfcLS"” yj 

I J^"-® J A ^ 'jj? - 'Aj 2 I (S^iu~H i L >\jt 

tiS^U* j «LS"pJ*J J (-j^ jz** Ij b y tjnr 9 ? *(\Ob^-*-* J -Sjj 

(_5 y (_y® J.vP 0^b^”j olil I — . S 'y ^Ji ii— .. i l^<» (_.f"Jj 4 J Li l tM I Cj jJ-U qLJL»p J 

j! jty^ (\ ^ ^ ° ) J -A-*ij2 .C-j»-C( pfct y ^jTUji 2<-~y 1 £^Ijj yi I j jj l y t£\y 

.-Uili i^Lij x JLa j 2 Aj[&- % }Si' obbLTl J?L'jl j 2 y^jj ^jj^ 2 yj^" 

b i$ J L»J C-S \ OlW^" iy) ^ C. m l j I 2 j>- y> i^l^J 2J^j*>-a jl 

C-S I yi-XL*- j! 2_^1*£‘ C-il & (\ ^ ^A) J i ^-J .XlS" '^y* |j jLu4- —t i 

jUv J2 Orf*<l (j^o^ J -LiL olil jl 8 ^r^Ac- C-Sl jl OjIjO C-aa'l 

jLij 4l-a j Jj (_g jl.i rtT a Oj^-dla O UUia L -U-iL Oj^dia O U I C-J jJ 

jl^lP 4j aLS"” J oli I JLfljl (_J 1$Xj 2 J j^j 2 jl •O**'! O U .a > J jLi j Jjlajlj 

oli I jLit 4^_ Abr^r ki ^ J - 

}y*> t^gi^fll c 1 ^ 

J csi' - ^ ^ <s ’^ p J ‘r’ 1 k jy J 1 * y y oiA j' *i 

2 _^1»p ^AaIS - ' (^ Ij A ^) 6 b^” J b csO^-^* y y ^ b ^. b 0 * : -® y* y ^ 





srr 


j^^-l Jb C o Ip aj It jy iwaIp j j^yljj ^-aI(_ 5 jLJiX<i .jJ^i^o ^y-ljj jliLS"* 

oly I ti^-^jlj Jit* (_jly . O .ml Atili (_£dtS" A/umy (.C-jIIj |» .. il£-* jj~*j ti-Ufc 1) liy«j L® j 1 J^Jt* 

c—J oiU ^-yjyj V ->* yyT b j (jjlj^iiT j c-jUj ^—s 

Jjd .S^kJ L eP C-J1 iS*^' * fl - J -1 ^ ^ l j t^U 8 -WP t^JJ i Aj .(^A t jlj l^»®Jb J d^t> ) 

.y_ tfi j-td t JU- yy ji ,C~*»il eijj 1+*—Jl£* yi J> Jtij ji jjdi j j* dJiip- jl ^yaU- \y y I ji 

y C-jU j l^ti j y ^I^jJp (^l^J“t* yJjl .Cd^ e-t* I C,.*o Aj 1-^.a..^..'l$L* y I (_jjLJ-L* j (Jtstlti y 
J ^Ijj jl ^l— I y b \j?>* <^UajV Aj ^y£ |».. - a T tlj^^Af ^Jj-^-r*-dj) jy y 

C-jUj J.X* y_ j ( \ ^ ^ & ) (jljl^*A J jyjlj ■ Jttf J^"^y LJfita*** ^jLiAj j£"" ^y^yS yL*t>-L»i 

OjISj (_ju ju ..tojy I jy y Ljjj ojUj ^-Ll y PNUTGRO J.x* Ij j_ y aIp 

»«iS”y ^ a * il iS J j'*- f ' £tjy jr 3 £ j^ j 3 b b 0 ^ ^ A ^ ^osj I ^INTERCOM) ^ I j jy y y 

j k_iljS") ~ut c-jUj ayl,> ijlj ji c. jjl L51ai* j Lja...- 4 Ai £jk Oj j j 

ojU til fy J^-i ^-L.1 ^lj jy> (^^) JIjISJ*j& j tiltJljl^U* j ^j-^ 

lj ttdjl t_-‘■J—8 jx3Lj Oljr° °J_^ j* iS^ ji J •&}_£ a J_^ lA^ 1 ^ lSjAA® J ^lijjl tXij 

.-Ut y^yj sjjS^_yt i ^~tJ ^ j m l..«> y j*^lOjl •-'-o_A"' 

_ _ /^i\ 

iji\y£‘ Ai J jj-4 >»j jJ Sjlitdil L lj Jjd ' J^jyb jy (> ^'W) c—ijxi 

^lA^tj lj_s jl y i y*+S’ ^ La..a.>J (_$l^J*x« o^gXj aaJ? aj jj aj ^yl«,c- jlj^l 

I j j^ya (_aAp j j Ij ti^j j ^bi aLS^d^j i^Jpl j a-Ui j*Sjt a LT_ j ^ya ^_‘a I c. d^j j I 

J -C^y* j^^rV, b j j* C...»».*.a r O-b. jljJ O \j~*> y\ jl y .X> jf^ Jhi jj 

y (_$IaXj Iy t^l^Jlt* .-UtS^yi (_$jL*«A—-i> lj jy j ^-y- jl y 

\l£f- t Cau> taLS"j jy oJp yj Cdlij jl XJjLp yUy>»j J Xu>y a-lt 

jl .-Lilj^y* jy *_a1p (jiiS"lj j tij~a>> jl-La* ^ *JsjIj J 1 4 m.^aIp a> Cd>jli* tdS” U- jj I j tOlc. 
jy t jltLs^j! yiA J a *y. y y I a. a> ij ^l^J-c* L a_j Ia* j j ( *- 3 ^ 

J yt - i T a_j ^ .. o .a) (_gl*tfclj (_5l^J»L* jj .Jj jJz ^y J j y^ J^.y.J) ^ b J 

. c.>id I y..t..« j j At yt L y^jdtp j L* Jj lj aj j y (_£ La.~U.p 


1. Rhimingtan 


2. Kropf 


3. Graf and Hill 


4. Landvist 



iSjjJ LLS' Lv J ■ ■ V | BjJjlS" J 




J t ••■•■■' J ^ JL_1 .C—*'! iJ-L><_» jbwj 4JUHJJ JU- Jj ji L^-l* jjl lsU^ 

ji ij j_> aJj! (j^Jj (_bbo jbb INTERCOM c-jlij J-u> jl aiUiwI L (\^VV) 

yj Ijil aS* ib jbij .-vb £ ^ jy jy t$\y c-ili j £ ji sj ji b IfJ j j* J-*^- : 

y (_g j_j Ij ,*SIj ji a£"-lbo^ 2 I ^ jj Nb xij c-p j ^J. ^ a ** 14 -*-**'j J " 

a_S”" abb jLu INTERCOM jl oilb^l Ij jJ ( \ ^ ^ V) ^ ^ jljl^^fc j jLi^L .iy ^jLb 

£ 

aJjI O-P j~> (Jl° jjJjij^> OL^ yA>- b"-WP jjJs (_£L$jaLp j j*; jjj y*> y C~;t§j 

j j y\^ .2 a US' ^Ujj! jiS^I-L*- j ^Ujjl L ^—j >Lij aJjI ii»pj** t'ii'jj -^j 

(_5jLj i Ij jAj |H>~^ L ^-vj ^.' _L-j aTDSRICEL J »l® jl a b -~-. « I b (\ ^ ^ \) j Ij 

. -V; i jS y‘ • ■ j, J j—*> L> l^jib-P C-J 1 15 j j I b 2 ^SaS- yJ* li”" jJ I j (_£ j^- b O-iS”* j~j Ij -CS^ 

<jb>bi" ^lj_t jijb^jj CjNjUm. ^LjI y y~^.J <-)-*»• (^ ^ v) jljl£*»> J J-'jj^' JJ 

T -' t fC jl ^Jbj .■ ■ C . T . , > - C C—Asj ®jji j jtsLjbip \y jl ^y«jlr jl_^p aj ?yy % ^ j^-C-p 

,-Li 4 j‘IjI ( ^ ^ V ) j Jj£&j 2 ia*j y ^1 j j jULT(_2jCJjL» jl e 2 C.’LjI b AjjL^j 

(jl yS- 4j Ij ^*0 y^!> w» J j^J* j Jjii JJ ORYZAI jj (J*X» J I 6 ^ bi ^ JJ I 1) l^J I 

4jj _?*j O.sativa j^j-pljj i j^i * j- Jj - ^ l?^ 4 . L p \_j c-j\5j cjj^ ^UIjp 
»Lij a 1»-jj» ji Nb I ^'y yA^fi — b^ aS^ ib jblj ^jbuA<-ji lx» .-Uisb O.glabciTima ?yy 
jljl^fc j J~»j2 jj .c—l ^yS'y j-: J* ji j-jb ^ify y0yA>^ ^la-j j y^iJj 

y Ij j j^ (_^Ljbip vi_j_jjJw» jjijj jlj^- PARCHED - THIRST J-u jl b 2 Lii»u I b 

jl-L*j J CJjI^ jb* j ( Ajb— .a j ^bxjl bl y yj J 2 Jhj j2 J J} ^ A; jlj jjbl5^ ,y* J2.&2 jj-ibjl 

a^ b . l ->jl AlU^ j a j ^>i-i A^” jb jbij .jb jl jS Jjjb jjl -^JJ- 6 ojjLaj j ji (J—ji jj^-J 

c—l ^>1 jS (_5j^i»j i_jl jIja* ^Ijb J-A3 ^IjcjI ji Ijl! yX VS - " 1 j ^U- t-jI jl jj^ ^Ljiip 

j j_j-p|jj eb-S". j jljJLiw/l C-ilS^ji j~*“ b .ijl-G 2 j^JU-p jj c-bb® b b»l 

.-Li jjA (^Ijilp C-jUj JwIjSl 

J C-.. ■> -J I U Jl J J^ (_^Ljblp o b .A>U Ji jbfcbS^-Lij J-La jl 6 i hj.. J I jl 

JjiiS^ o-L'j Jalp jljLP aj Smicronj'x umbrinus J~Jb y> 


1. BasLiyau etal 


2. Kaloon etal 


3. Smith etal 





p-r 1 ' <S^y jy bale- c-juj^ (jlfS^Lo jl yx» Lfil .xi Afljl Striga hermontica jjA XaIp 
eila t X JjiX"y»lp Ifj jlyp 4 j S.umbrinus jS - 1 4S*"ib jLij ^»jb’. ~ x ,. * . ■+ -X yt* jj jjjl ^y'ljj 
yAy£ o jlj^oA; oiy^5"” I Ji Ij x5""ijjL 4j*i)X IjStriga ^IajX x*sji y— jL ij-i 
r*V J-iLr y^ ^ Stri g a ^ L . ^ ^ oT cip^. jX) jjXX jlXifl ^jjl c.'JJj-A’ .XjL 

. xS^X ijXn-o Ij C~J_jljL 

■C..,>«l ijX If —ji ytyCi L eiyxij yi LfiSblp jb b jjl jjj^ 

Xj-jI ji Ij ax ,yx j L -*‘vr‘ i ’ 1 I GOSSYM Jx> jl aiLXX L (^A*\) <jljy«jfc j y~*j 

ji ^x^Lyj a.... ij CXU-J* yi axj iy^ x p ,y>y(_gi^Tip .x^jS - ^l jji .trCxp 

(_;Uj-£Jl c^-J Uj XUi i j£Jup j j**j j Xi j jj I >ip j-tf bP j v_j I Aj Lb 4 Xj j (_J ^iiii jjL 
^jjX Aj li^^X li AJj j C~*jX* a 5" ib jLlj ;*jLj .Xi (^jU«A*bj OjLX> y"XjL J ^ji'jl j>- 
^ji—i j*>- \j b aXj j jJ X S jju Ul Xi i j^Jup jjij Ijil XpL (_gX>- L aly ji XsJL>- ail* iX^i-« 

.ib y^y (^iL j jlj-a Aj Ij ij£i*P 

jl /yi*j IfX lyl yc—X j 1 JU-aj L jjA (^Ifilp (_$Lf3x y-<?! cjjj-xi 

tcxiy^jL xy .x jS y» jaj ji ij jjA yI ji i^yi»p cji jj yy* j^i jp 

jj U X jJy» Col5j ji jjA (_^Lfdif- ^^bljj alb"yi-i jj j i__£j ij y^slji 

Lfj I xi j Oilp ^yi j j j> Xjyy xJpaj i^Iapj j-o ^IfXU j I y y jl oiy i ^jj l 

t— - ipA—i j^i-i y>v* Aj y®'- 4 X ^j jl (^lAPjjj“ jib 4^1 jJ ajjb - .J^X<> jb~’ 

aL- ^ji jl jj^p L C—ilij j_jibly .Xi^jI Jbyi (_jljb i jj j^y^ Aj jj^ If a. Ip jl (_5 jL^j c .. .*>1—>• 
is^jy. J L>y • a y j ^ jc^' xij <_L03 Ji ^yXlj Aj ^jj xij 

. x. <j i j l_. i j j_* (_> jt.ii—i l i i (jj if! x^ j jA xaIp j ^jP i j j a iy y ixto o iy i ^ if y^« 

Pijy ^ XXJb ^j^a jj ^jj I jj LfjT AaA y C—J j I NL ji aXi Xa—< a jj »ji oXP C-JijX>wo 

l yxiaib oix obiiy ji i_£iixxj .c—«i C-Xi^yj Gj^ xaLp j ^ypijj ®iyyy ^ysi 

yUj Ixl (\ SAA cjj-jl j ^j-^jU) XjL^ jjiljil ^pljj aiy ij!^L»p jjA XaIp j! aL^j li yjljil 
IfJx (_5jLuAj-ji C—j jX^JjA Xa-Ip ^ y- L c^x C-Xi^yj Apjj^ ji jj* xa-p ^jy y 

jyL- X..»«l |J jjil« (_jl4-5"*O J Aj y**.i i jjA ^$lf.ilp ^j jj -i JJ XaI js^- olxALi-j> jl OjLit>> 
jy uj> x>- j! yx x^>-i^jy (_yy \ ‘jl jI^-j» J jyjjy) yibx 

jj_A XaJ - p Jx* ji I j cj jLy_X I Lr Xj jUx ^ (\ ^ ^ \ ) j y.l j 



J 


^r^ 

jj-* balp pT(^jU^w ^ly J-u> jj_\ .jxS o Jp y SOYWEED/LTCOMP 

LS *\jj ©L-S^L jyb tjaip oj15j bibb* c>U-ji j c—I <>xl ^^>-1 y? ^L^it (_$lfc<0li*«T aj <i£jiy 

y-fcj> jl» j *i£j ji a£" c—<1 jT J-G j^l C-J ijO>w« ij>-J yjl L .i Ja> ji j~»^> (J-fllj9 ji lj 

.-C^y* (^jLiA^ (j jyfc l_* g I c Aj jS^ l^-> 

j jy> ^IfiU yT ^IjJ-u c->-L< j jy> L^JlU- yULi-J jjy* ^ (\^^ \) Jiji 

Aj li*« I pjll**i y (J'*' 4 ^y~ * * ^jj ijb A-J.^ Aj Ij -L»P (A^- y (J b- Aj lj aS"” J jb j I I j j jULf 

jl olibxy jyb (_gl^. dl p y-^ly aT j]aj Aj j C—•“! aiy ^pljj slbb jy be.b C-jUj j 

^I^aIp (JjIaJ jT-U^- jjJi*- j jy ^l+alp y&» y^l 0y jr*J 

j~ * ' *p?j? -il® jLi aS"*■^■- " -■■ A | y Iaal-s j jy 


Cjyifjy ^ A 

pjik-j. ^jjlJ 1 y-»J‘ c-f*- y^ljj jblb' aJjS^- ^SyJ -Jjy jj iS^.j cSW^ 
^»^jLj jlfebb"yS^I (_$ly aS* C «««1 O .I p yi-b <JL*^-I yj I j ijl-L i^y-j -Gb-Li ai bb ul O-lby 

Jyi_S ^jj jl i m^ **j » y . y -J I -iajlj-i J obS"jyb Ja^y C—ltiy 

j 3 yJ c-iiiy {js?v aj p t.i a * y«jL jl*LS” uc*" jJ .ijlj IfriT y 

Oly_j> i J_^i C—iljy Jjj ^xS" _f\ Jll* ^iy .Jj'lo-Ui Ai>-L< ^J.J^“ y.yfi <^Lri 

.x 5 *"ij jT j^y”( Sj^y) ^ j ^y, ^b^y~ ji y-j aii^ c —>ypj 

yS"l4>- Aj ^l^Jb4j lj j^JLJ aT c—I jl fyi.° Aj 1^jL*« I ^j^>wo C—3 Ul y*j1 

-ul J3 J X3 J jjjLtij yT lA^ Aj L-TjJ yj I Aj . J y” C—ll J y jly i ^^JUp 

aS' jl!) p_Uj \ ^ ^ A t jlj^jiP j y~^»yi) -Li AZ^-t-* ^-L* sly J d—iliy ^ jlj L aJiiIj j5 

j c-il^j-j J-i fl * Jj^ 9 ^ l 5 ,j ^ s ' 5 >■“ c?J ^jIj y, 

j-; c-iby L$^y jb*b j Iojb iyrj y-«j c->-L-« 

yLU- Ad ]aL « j_$ly JL»?A jj lj C~iby u-jb ^jl? AfT-CI>-L* ^i-L* i ybjjL j Uj ^Ltfl 

bi Jj* >}r¥. tsU^JJ (\"f) 'bjlSL* j i^X'U i£\ji ^.o—i Jj 

^'=/ y-jy-_j (jJaL* ji lj ^J-UUI C—iby jl Ja-*'y aS*”-L iy be.■,<?y 


1. Garza and Damian 


2. Malziaks etal 





jlj^* ^\^t) ^ ^ jlj ji .xS^ i i£u £»jU $ yj> ^L jljL (_j l^J jL LSjij*-°\jji 

(jilfj X*s> j3 ^ L^l^kjlI j { j»-^‘ .Xo^ j^jUx-i lj oJbjj ij-^ 5 j ^L' j3 {yj “Glj Oj^Jsj 

.X* 1 Cu«; 4 j O jbj jlxi* li 9X. uL^ I ^y jj X*£> j$ j ij&XaS- 


isSbili 1 ! 3a »‘ -y ‘ ' A - n 

X Jb>- jIaLT 3 t- gl^cJ«i*ii) ^ * 1 — \ 

i_J.fr! . O ml *j ijl>- j3 ^i >. m .»i jl Ojj^> (_ 5 L*jLls jJ U j I^j jjT^j ^jl> jl t_T 

X L ^^aIS"" j~> jlj jjLi£" J X ' . " —. n- X^4i^\p <uLLl* jj X> 4^- jlfcLS^ C -S " jl^jil j j jbJj jLto>«-» 

jj jA jJ .-Gjjl 3 ^>- ^Lo*-! - (_5iUal5l j jy L>«' 6 j3 L p*tj+" olj~ju jL"l ^ 

ox* jlj 3 ol jJI <_*a.‘.S"(^I ^j jl^jUx* jl Jjta >yri j* ^oJU- 

_ /V V 

jlj? j I jl ^-^-L. & ^x* (\^AV) j-*-a j JlL* .3 Ojliz^ul j* J ^ J+M 

^jjlj slTIjUT.-bj £ 93 UX.I Ul^ol (JLw oqI t Au jUl* jj ljL.15"”^A39 j^> 

(jisll* j 3 j I xJ y IJJ » 1 LJIjXwl JU-i j3 ji j~i L sb*- 4, OJ J^L'I xJ^J L>^ 

3 jlO ^Ui .Xj Oi-Lu ^Jx» AdliL* jJS""4j l^l^pj j^> £i^Lj (_£IjJ OjJ Jijjl ur-,»i Qfll7>w0 
.‘-U-i—jfc aa]q\^ j} j cljUlTo^■... iT '^j-i 

.•-Li J ^ \jLir jl ^AT.^1 [£ Jfc tj CD-Li pjb \ j$ 

•l/^i jl^lfr ^ji 3' (\"“) LTiJJ ‘Gr?L J^> 

J 4j jA J ^ jLu4....Ji JL. Ij ^ o J ji J I J ^jO Ja; IJi jJ i^Lfr -ij* ‘*i'*»r 

»U jj j jKb 4il*j j_g5L I sis' jl^bfr *j ^j{ £ I ks^~ ^ jLj ^izi b I j - 3 

J+* ^ ITiwA^>L-a L j_.< i fr j j lj L^- jl^j ^y" JjL» jaI j?— o<,i^^s 

OjIjG (_J^UaIsl 43J lIm. 1 Otfc X^- l^J ^Uj C .,.4?jS ^jjl 
jljl^*A J Jauu^J L^'j j jk~ tyikJJ 1 J - 5 L5^-5^J^j! (^i 

J-JU C-f>- “bi jj>^- C-»^!»- C-*J ^Ijil ^y-'jL j3 .xi ^jlj^" 

^ x>wjj jl c. - iT iJa~0j fji m IL .3 jljljjjLi5”4j j^iL* tOji JL. jUlJ "*j c~—. < T 

L) jlj\^AJb J j yiijy .C_J!3^J j3 j~ lj ii^L- ( JL Lj jS ^f^ljsl j OX* sL^S”” 4j OX» jlj3 


1. Lou elal 


2. Fukai and Hammer 



tSjjJ 111 J C^>-Lku 


\r\ 


.yl^l y Ij j)LfeL«S"" i *ol?j.i> y Xo it_'fl 1T->»j> (jLfcLS^ jx» ^^oLi AP j 'y jl ^iXo jl 8 2 L c .**' 

IjLIT> j^Ssjy 4 frjX'- LjjJ- Oji i_jjIit & 3I3 jLU ^jlij .xoyJ ^yL jjl Ojj y is~r* p“—.* 

c *frj £#) ^ J ^j* ui> ^ ^ j 1 uts+i 

j\ji j $ Lo \ j*** j ^ 4 J t-Cj^ Lfc LjT" j I J> 1 <-^- 4 J ^-p Ijj j Vft LS^ dj *-^° L* j a L j ,3 

.XJXft t_j 1 yyI j j si^U- yi! jl ^bbOyt L ^ly OX* 

(_>l^Jjy X_* ^X_S”” - y< dx> jl ojliiy ^ jij J J I J- 2 3 

(yy J->jj) }> J (<yj ^mjP* J <yj->jj) j' LSt^V <y^ 'j fi J lJh1^> 

t'f jl o^lixl L ^jLix^yi (_£1 ^jlL>jI .uJili jly ^yb jjl ->jy* ,yl— °b j j ( J>w» jj jj 

4; J ^l3jt y 2 ‘-1 L| A;I.J jj^J j*£- OLj jj y,!.j a£* il j jLlj 1 j* j ul 4j|j j j i^Lfce al j JLj 

Ja-jyj> ^I3jl ij j in. / . fT L j lx?- i jJ oxiS”" jjx>xj> (O jl I i y^-j ,yl b .aj I c_o 

j *i^wJLS".-Li j.'y»5”4 j y>^* L^iLu y y j ^ c-o jl« y I <>■ t -o: I c—> ^ aj y - j 

y^ 1 j^y l ...^ly Ui oUj j (_>j_4iyi o^Lj J-U> jl 8^1 ai< j1 L (^ ^ ^ ^ 

cc.—.a. 1 ! jL*_<> .J-J^lj jlj3 jyj' -^jy* 'j i^IaJa^-J Aak.o ^ jj sjlii^l 

^y^ aS^?xj l —» .iy t i **j lS^®^y^ ^ Jy oLS - * 

ji 14y Jjkliji (^ly a;Ll« oU-iowi .xi— fc ®yj^ (ixil^ij jULT”^yyL-vli» ijj c—ii* 
CjLa_4>J c*4^ *xi x.y.iT' *^Li aS^ oN yi jl j ^L=>il (\ ^ ^ ^ ^ jljl^js j jk j) 

yAj J o JJ jl ^ a.i k tjly X-io i^jlyl I^X* aS* xi AliAa^X.* .XleX<*) A-~<?y 

,j^a»j ^3 jK* {j£ 14PQJLl_£. J >*j 'j —»L» ^»jj 4i_UJ 

jY | 

e jL$j y . / . fT *I j jl ^g X o^tJ ^^y L) <y.y is*J j (T ® ° °) yljl^^A j yj—Tylj 

jl yit—® Lilyxl JU-i ji ajIjI Ajbxoj yij I jl jyj yj»ly ^lyl ■■■tiT ojy^ ji Ij 

a 5"jyl^j Ajbx«j oIAp jl u i-j j vi—-I 'ilL j j j^I aP Ij ^aLS^ jljjjl-l^ol?x_j 

jl j^y 1 ^ O jl —•>~ C .ip Aj j) I o jL^j C-.J ’ Ji Vu9 4 Jyi^y AXil^" A; y I j / j*a Lo ji C.,.j I idS"" U»- cjT 
l iXX9J yjl Ij .Xii^aJ A_*^s>y NL C..L S" j_gly LkldT L i^jljlj ji ^5**- - ■< 4s>X : Ji J Iy®> J 4—J ^ 
^xJS^(_jlj>-l ,Xo I iy>~ JAj ^yyjlj A,- j\j Ja-jyL4 ^JiS "(_jly jljL Oj*ly>-ji J JjA> ^jl ij jJ 


I. Savin eCal 


2. Whiller etal 


3. Robertson etal 



m urjU-u 

a^a>- 0*1—Lu-P Gyj I 3 l> jb»*^ •■■ b O* WUw j! a jLiol o-Li jj ^ijj 

«j1^j | — ■* ^ ^' l> jjiL* ols~i>o <JL* jj j! ojj jT L jULT4 _jLLo j 

ab jLU Ij 

Lg^- n - : “ ' : ‘^ J jbLT aJjI ^Ij jjl ^1 b* lfl-u jl ojliol jjo>v*> jl ^j 

iC—*'I 4 a*>* jJ JL- J y~^ J- 1 ^ jt•''**- jia* ^ jj^ 4 * i^l_y_ *i$"" la*- j 1 jjs j o* l (_j L*a jb .s^jJ 

^ ^ “l j aJ^* 4 j Ij! Lfta,jb ^b'-bj^ iS^y l ^g A ^ ~ > i - j ^_^l 


IT 

t jbj jtj4.£.t‘ ^bli ot w >J.' Ul C^* 1 ! ^S"i^jlajL l li~—ay ^jy* ft b^ (jLi7l 

U « ‘ l^Lo^L Lg-sUt O^ L JLjpI jl j iO-l> jb a 

(jj-o Ij ^gjjjLtT a*»L>- j 4j ail t(_g j*o jloL (_gjjjLL£"(_g b^i.".•.-.^ 

^ i ... „n * a^-j^ jjl .aJ j^> ^b* y 9 

C*'.ln p j Ja; I ^<i< tiiS^la*- ob^ j~&>- Ij J -lb y a a,'..'.^ (_gL*Oj I ^ 


.C^-Li Ojj*a> ^ I4* I ^ b LT^Vi"^ 1 

jO—>- (_gL_fc9,ib ^C—**l 0*a—° j'j^ L>^—ibjl oLp^Ai’l ^jj I y'Jj 

jJ Ij ^j__ijjl I* alsbj ^ j Jjb 3 (<Jb* 0 <■ U Tm i t lj' j j) jl * 1 1 ^ *1 jJ ^jl^ljbj! 

L^i*Ujl 4 v r j 1 ^1 j j^bj jbL?"i_glfcj j L JsLrjl 

j. o ^j t>bj j *.3_^ jL j ijb j j 4jj_jpS> a>jbl t Jjjb b (_gb-~i^jj i-v."..•>! «■ L ' J Q i 1 Lj yG 

IjJ I jl siUjol (jl^il ^Ja-^u* j?** -^1^1 y aj^b 1 XjtL^a jis jL —j (J ^ n .tf." 4i^- ^ 

•(\ ‘0^^*(^1^ b 

iSW^J j (_5^bb«* oijjli j aoS^ <?b' b s^iy* 3 _r^bj^ j jbLS"^bJ-u 

JiI ji>- 4 j 1 -b* oUu-p j ab I (_glfcajjj ajjjl5 L 4 J-U .aa L»j jj^ b <a>jlai« 

4 /Ijl b L?*iai “^* o* LUp j j j jbjb* t >_ '**j la* (jbLS^ jl a 2 Lio I j~"* CjI j? I jajLfj 

jL-JJ i^j-^bj i-Abb—o i_gl^*a__— ^bjj^ j- 3 b jl a^lbol t _ s Sbi_*5bw ^j_j (jL$Hi* -AaLj 
a^>«J j J CjIjJ I (_yb»- jj jl ojliol Ij (\^6) ^ 3 jyA ■ AXfc 


1. Schipper etal 




v o (JjL- j c-»-L- 


\f' 


jS"\^ a; k_j j> &j I (_y9jj L Ij (K, P, N) ^Ix j *?ijjlxla j jlxjTj jl a jUxI 

^l^Jx-® iu j-j jJls 1 jl ■-*j jIj jlj® jji >jy <x—<1 **jj* x» I j£ jxL *j 

■ ■ ■ -r-'LxlI y CajUl* 4Pjja> £jj 6 J^>Li Jajijy jJlal .XXi jj j^LS "(J 

j (J*jjj j ls’tj y~ j- 5 jz*> >jy -sy. j J’^I jyj 

X>lj:i J l£j!xL jd ^1 jl ■‘jy ^ 0^“*' .kX),Jja 4a 4a ^uy»i J 1^1 X4 

jlJ j-j ^jaljsl t^jLJx* jl oibixJ L (^^“\) jlj ^jiaL* .jjIj sy?j O^y^r ol j\ 

u - *' jy. J jy or*? ls 1 -j* y Jjklx \S U*» ■ “ ■>■ » .i* y* I 3 £ I j£ Ij s ^~J *® j^ 

u_J y aj ^p-ljj jt*j jl i m g^ %J y j 4alx-»j ^xS"i jjLj jl ojtxxl L bI jaA iXili jl y 

j dS^U- jLx>-L* _jJLj oLa jjlaX 4a .Xi ajl.5 L _ F a»U<aJ>-l viS^U" <_g j-iJ-asU- £j_^a '~ —y r 45 jit- 

aTc—I j I J- 0 iS (J^* 1 'f ° ^ ^ ijjZ’j j I tSjJj 1 ^. 'kia^ 

0“*-“ jlj j 4-j j~a-ii. JjL i y‘ j yfc C...A. !^ ' ^>1 j j j£j ^yfcLS^ ojjLj jl ajLiirf! L a»a j j 

t Xi j jl j»J Jx» jl ajlxxl l; aXi ajlixl jLiX j) OjLil* ^j_ X> jl^jlP 4a 4 j jl j 

.xS’^gA cjI ii£\y c~xS^4jjlj j*pjs* cJ j~Af cJLpai aS^jIj jlx 

J i5j'j^ J^'S: gj. - cr'j*' J - cr'^* J t5^“ u L5'> : r'^ ^ jljl^A j L^J 

^«j ll-J ll**<^«*l«■ J> a w 1^ ^>-L_^_ 7 «■ ..b*i OX»jljj 

xL^^a" ^jLfclS^^OX«jljj ji aS^jIj jLU j C~ili X.AiUa^ oI-IaULo L (_jjL»X-_i 

jfi u . ^ sy j 2 ^SmS- Lj XjL (_jl y L^Jx jl yy jjialjsl ^X^ j^^L n .C- j 

jl a jlxxl l; \ ^ A ) jljl^-»-A J iZ*>y}_) .“Oja 2 l i" tt> I j J XP j-a 

(_g jL«4..i.kki UljX* 1 1 xj jl; ^S”" ^y** 1 J L>W^ J~ ^•XS'- t—a <j\U APSIM j^L^Jx* 

a jLe i4j jl £ jfi’y*[}^ jj“^i J ^X5”^jlx \JLjS" JL« ^ j£ aS^ C—*i| jT X y> 4^-illj .X£_^ 

.£y £ jt--J ^x5* J-aa3 ys j£ ^Jbl^S O jl jlXX j£ ia .03^ O jl J *iT U- 

^jlx_L t _y j L-ijjl DSSAT (_£l$Jx» jl a£ U: ^l L (\ jljl^-#-* j jj^i 

£ O j~a* jjX I - O j j ^J^X> ^l..k V ka .Xj jjT C-kJj 4a jja j^a j£ k_ ‘ fl I "■> »-» (_gl^.» 7 .....» 

jjU ^yia I - ujj _ j^-k*o £ ^X o - j iki 45^U~ j£ Xt JL« ^ « j^yls jj j aS- '_ >-y 

^i^”lx- 4a ^Lxo ^l_j j~—' £ (JxU- Xajl 4a»- ^1 .X£ 0^* J£ £^JLwC- iii»- Aa 


1. Thimsina 



\f\ 


j century igi^j-o ji e,ii£o*i !_» ^ ^ji^ i£*-a j o^jjj-j .j jj ^ir”^ 

- aj'1, t ....< j o^Ip j^pIj j -lJ^j lj ai jl j j jliS^j alT” oj^»l* olI APSIM 

JT OjU dj^lp ^jl-L® LI ■ ^| 7 i< n tU aS*^ *Ab^T” (J-L* jb .-LO ^ £+* j ji Aj l ,U JL I 

• aj .kt* i <34^' Je ls^ ji ^b*- olyJ £*>J j j>r* J* J ^*k lA® iT’dT'U- 

o-tfl jl o-^jljj (gl*>jjjj jJliT iS^ji i^^jj jl^LT”(gjU-Aj^i (_$b,tfl Ojij-i>»j> 

C .le-Aj g-i^- Ij ^ I ,Jjla-Lij j y> j 1 L jUj ( ^ r lj (gl j> Jil'T J^IT” jjb <; Lf> I *& 

-VjLj J J—a ji £ j y> jT (gl y (git J glA^JO aS~ ^1 Vp yp>- J 0-*l <—J LULL S '” L (gbaib 
Lui .o-*4 UxjTjl (gjb-o ji U ^^b l^J-L> ^ji Ojij-x>*j» .Jjjjti gj-S^sjlujl 
l:.»i.i Jajljj j -GlaLLi AI^-L» -Lij tiS'j gl^j glfc-Uj I y j aLS""-Lij QL -^y gl^j W^“^“ 

glyi Jajlj j ^ I A*A O.J liT"I j . JuS^ji C-jliT”j ejji ^ I glaLLi ei^j j IT” Aj eiL« 
a jAl ji lk»- j~£j .C—<j 1 ^jJL*^*U 0»L«jlji ajji ti£j ji viT”!^- ol j-yu Olw?jJ 

A; J-Nflj JL>- L»l C—C.,..,**'^ kx—j -Xij J-jai ti^j ji l «^s^jS^(gila>- »iSb ‘C—jj! 

ji ij+X' oi^i^j" JU-AjL* ^ _/’>~ a I+IjI j- 5 J a-X^C^ Cjjj+a 

jJj’Li DSSAT igl^JbA—® (gl y J JjL* i -O-rfl aJLi .^jP 

(gjj-i I tsLS^-uij jj j I jJ Ij j o -i_b y jJbiir*l>- < jijLj*^9 j 

(gLUj I4J-U ^1 j-jiU- JU- ji .-XwL^ viT'U- j ji Ol^ j^-LjI j aLr”-LiJ 
JL»" jAA-j .-0 ^li ^jjlflj a-Li ( J jL "Q (ir”l>- J^-bAi A^ijT j iir”lsL e-XjU ^aLT” 

^ji J ^ | - J ^-~* J L^jl^ik ji Oj^ljjj O j JO Aj (gjLJ-U 

,C—rfl a-Li; a-L j fcfc-j (gifc-UjT^3 (glyj ^dla' a LSk-^Jj 


OjUl* (gl^, 


^ylo 3 ^lAflfcjiC A - ^ A 

" k ^s*T ^J ^ a **' j' oU-^Us>l u** jy ,^1-1 (g 1 A j ia..* j ^^>-1^ 

<j?*j aiLiol ^ A‘. -frj .O-rfl A a la ‘ ..« igljJ ^ J-Oj j (gl^ igr..»,.^. ~ j “C^ H 

Qm'T'-" ^ 1 jb y (jljl-A^i*«b*iJ (gljj gla_Jj j Oj^IjI jl t-jl-Lfcl ^JI Aj j- L -jj j (gI ^j 

j3jToljjl Jli* (gl^ - jlj^ AaIiL" ji ^yt-»,..gj A>- b^jT |, : »..tf. ~ aT*-L i-OAi^lp 


1. Probert etal 



j~ iSj L- 1 Jjjjli) j C*>O 


>?1 


^r’ t 

Ij ajIv * iiSj i J j—T ^j-jl Aj ?ijli A^la*. < xJjj" ^LftjSvl y_ Ax j j j ^Lftajl^J ^ 

V tk'V ^y j' j ‘lS^jjj ^ j'j-* <> j'y^ 

j! xJjj £<Jj_^l ji .C-Jj—f _jla_j ^ (^1^1 A^j^^x^a Aj jX»*jj o'ilj^vi 

Adla. « ki^J (jJ^L^Ul - ^gpL»Jj*-l J ^glsj j-2j>jJ JsuljJ* Aj Axjj Ij jJ L»l .— .^j 1 j~~y oV j~j3>i^ 

C—-I jl JU»t .XiL 4JLwI -lJ ^l ■^?T.frI ^j»> IjiS"* I Oj^ j)./3l>i-^ ^jjI A&Jb dJjj i 

^y j~S"*O jIJjI *-k>-lj li^J j^ Ij ^Lil° C.Jp' ^jX> tjl jj 4j j$L>- 

jJ J jitS* \jj>- 4J Ij (jljl^APjj^ AS** -i U J ^\j«.W,? 4j wd*4i^Ap JljL* 

Aj Syji IjJ j d-*«l Jpli-fl Ljl-Ufc I <jjJ Wi .XjLjj jJ Jjl^X Aj Ij Ja~Xu<> Aj jLujl ,,i> I JU- 

^-S^> jJ I ) ^gj La . ; . ■ j (_jlfc J J_f j" °’ . _ _ 1 t_S L (jljiS' ^j\£") j L ^IAmJ J J 

ji j g ' 4_9^-V—*1 ^5iUaX_jl j ^gjIjj- C~. ‘ ..«i jl^x J ^1® £ya~» ji ,C~*j 

^ijj jl .C—I Alii ^jj^'jjj j? 1 c^iJ-^-^"' ^ J - : -- A lijjj^" 

^-yi Jlx ji lSlSW^ 1 JJ j^> C-JjJl-J jljjjliS^ (_J jJ Lj.o,T..., yj 

^ Jli-» (_jl jl •-'^-“J ‘Alfcl JX oUjI Aj (_5J-S"»- n ..ja. i ‘ Aj i^ljJ -UA» jlA j aS*"X j; ft 

(jjjJ I j A^UJ JJ J J ^g^j-i? jl 6 ji dT .^il jljT® l^. a . ? ... _r >J jjlj I J J jl Ij ( \ \ \ ° ) 

jlj l)\—-J Ojl j^L-J ^njj—i ol^ J^j-* - > JJ~ A 1 ~ — ^I VL 0-j»ju>- jli5 aT ^1-® <— J j> 

tt-jUljj t^j_jjl iC-il^j—j —i _ c—.—j JiU r cJ\ x j^ ^-~— ■ -j a s' 

L 5Uij_S'j y^^yS cCj^y-; t jljL J-*li Uj-^JjJ jl J^’ < S cr J ""i' tri^ - y 


• c — 1 (Si 

C?W^Jj S^ ^ a : " ^ y lAjlSjux LjXft Ij ^gWjjAj>lj jj j^lf^xSvj jl jjjljjj ajUx*u| 

(\ ^ ^ T - ) (jl jS"j J Ja-I JJ (J- 4 ^ J^^A- Jl Jj jjjJ .C—Jjl Ai»-Lu J~*~a Ij L_J Xft ^-Ux Aj jA**J j 

■IajJjj® (^l-S | 8ili -O-.jjI A ak .< jj xljj j^ ^J^ry 1 jl (S^y^* J *■—•■*®I ®xi (jA—^y 

lj^ L*l } j J I 0-4*0 AjL&4^>IjjL*I jltjljJ 0-4*»l j» j>" j^a 4 41? '■ ^ jl aS^ Ij a? 

£r-~* L> ca Jj'^ 5 J a^-° j ^jl ^LjoJUs 

'-Aj I ^ Aj ^jxAr* k«d I I 4j J « U ^J (^lj^ (j C. -.«' ^ J® 3 J» ^ > J IJ^^ 

^ jjjtiT aa^ y tslfij j j' c ^r (\ ^ ^ V) L.^yu jJjfdj ^y c jjj uibjjjlT 


J 
L .ox 


1. Bremen 



jLvJ-la 1^$ j>j\£ 


\fr 

t jl i JsLljl iS^y, (^y- XL-kj jjijj (jjl 4S"-Adsbji I .C**»l a-Li ^L jjl ^U J- 5 

.C—l i^l AaLl® j jjLo £*ia** Ji j* jJ jljl j jU-ly 
jl y& Aj jj (GIS) ^_GloUsbbl y ^-*■■■_■“ L ^jpljj jULT(_£ jb*<4-y ^L^J-lo jjyij 
AGIS d^L# (^ ^ A) jljl^.®-* j jjly—; . d »al ojy' j j j b jU-iys -l-a« jl yl 

a j Ld* I b ( ^ \ ^ A ) jljlfC»Jfc J . Jjla Jy” t— jLyj9y jbbLS^-Li j (_£LjJ-L® b ^ I y a jbbdul (_£ Ijj lj 

^ib j jl Jjlajjj j jj jJ j^Jt —j C.* A i 5 ^ jj j Sbj dS'lj ^j^IjI j jjLiS" iibj i y....-^ jjrf I j! 

J a j bi d * 1 1 (^-L-O j-v ^j-j lyl ^^y* dJ^U b y A^ jS' U ® fc1 -* d diT 4 S' JLob jbii l^j I . .Ao j^j 

^ybj (-g ^* *’« ? *» j^i- 2 3 b J- 3 G^jjl J (jiiL-y ij Or*j 

(_£jU- GIS j WofoSt (_^ jbrfAj—i J-L° jl e jldT.J b ( \^ ^?) ^ jj AjLIL® (_£lA*JUa® jj 

Ij jUbS'ij^JUt (_$l 4dla‘»* jjw—ibo bjjl ji uLo j ^.o.itl Xij I j*> cU- d<b^g^~ 

Ua^I 4—jI>w» c^>- t—il-Lftl b ^b ^xjj- y Li {j 0 ** *-®bjj d£j jl ,j~—* ••jlo y^4~ul>w* 

L 5jjjbii'yb-“ jWt •‘^■ 3 #^bairfl bjjl <j iU%Jl jj ^^Ijl i_jjik* 

J t^rr^ ‘ " ’*Jj J d- A ^Jg (?) t(_$U i ]a ' .* <«-«y (Y ) tjljl O J jO^ (\ ) 

(jjjjLdS”'y»b—* j^y I (_gl jT itfLw ji /dj *y jlyc' 4*!Ua^> ^Lj c-bU^- (?) 

fj^ CjbLiad - (CIP) t^'usi jC* j j bibs' (_$b^J»L« jl sjbbdfl b .-Li a ^ bd.x I 

t"f° jL-jilbp y l^>- -Gy j (\ \ ^ & <• Jy***! j Oj) y^* j < T‘ , ^ * u -Gy b (3bb<« ji 

jjia*u ij j dubs' y ls j oUlL. jj .jG^y' ijjTyij ^ 6 ) 

jljl^a—ft j (J'lJ (Jb...^ .C.i*I 9-1 —-j aibdl—»»l ^14dla*. * —* ji j~lb—jl ^i \j—i ^~ S ~ ‘ 

jl ■*, ^b - . 4 j ji Ij L.->y (_$l4dla’. * j_J yj BEANGRO J-d_» jl a^L az_^I \__j (\^^?) 
j^j i Adla’.* 4 j (_gUdlal^ jl t— .ub-t y j j C . tM IS' ^i jb jLj I Oj jj-L» .-G^y'^b jjl j^j jjj j_j—^ 

• Jjj dJjbbd 

jG j-j - jj* j—« Jj_« j GIS c^lajl^fcU j^jLaJ jl l ~£'s‘ e^Ulrfl ( \ ^ ^ 6 ) dr? b J*? 

jljJ ii-x_; Jjd^ d^? J- 3 cgjGT CjjUi* j Lpbljl ayJb ^yijaj-^ j~ju eglj-i b 
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\ff 

t(_gU.dia'.-< Aju *y ^^>-1 Je> (_jl y jJUT jl o^ldl—il oU^P OtA^JL* jl 

C—^»- ^ylS""l*y»J ^ ^ ^ LS* (Jl y* Oiljc-U jld L »l ^jy jj^jl 

Aju *y *—d-i*S”"tcj-Lfc AS""jT C.lp Aj .C—*ul j T . l - < i,] '? l jJjlS (_gl Adla*.* Amm> y J CjlA jS>«j ^>-1 j& 

0 I ^Ij^l j Jj» j ^ • C-t*»l jS- l^J-L» j y j I IasjI.3 A-Jj tljj I a! C-j*'! (_gl AdL.'..* 

JijS jj -c —J ^ ^iAj ljs»j JUu*l j! (^Ua*- jj^jl LI C— *1 J~j> L>^"^ J^* 

J J Ij _ ^pLu^l ^il jl OjldL. Adlv. a A** ‘i * fl I **- J (_jLlb 4L^- (^gjL A. ■ .i J.L* (\ ^ ^ y*) 

jJjlS CJj Ad la’ » jj jj (_$jL*A,... Zi ^ili tttjla T . o il }jy (J-L» ^y^Lm L olj jly jj«»jl 

^jLol jJ OjldJ llJiP Aj (Ul y*ul 1 AdVa‘. « jJ (_$ jL*A-»-i J ol-^LlL* J j»J 

OjJ jZ' Adla'. a ^jjl jJ i lSjjJ^ L ~^' 

^^kuJtc OUuflSrj ft - ^ 

oL> jjl jjLim/I ya Ijjl jj y 9 J^p yjt> Aii-IS^jy y® jj j'Li t ya »L^a aS" jT L 

i-L -—3 ^ L ■■. > I. I Ali/ cLj^A^N^La \^1 4. 1^ 1 ^ ^jjj t^j 

cAl)*' l r^'>* ls^ 5 jl L"-up iUjlT j>j j j jj^ ‘ j^ 4 

fi 

JL>i jj \ /&ppm Lj_^i c-p^*“ L CO^ i.r.lalp (Jli<a ^c..,^! o-Li i y a j j&—n Jl LfcjlS”" 

J -4 i^UjlS'jjii'jil (ji' ••^kcr' Lri'j^' (\ ^ ^jl.j 

«b_;i (_jLfcblLjT^j a>A ' .. ‘ .5*' ^Sa-~p y t_ ^d ..- « j \ cjs^j 9 £ ^g^xjjJJ 

(T) . • — 

<- (j*>-^") _^(_ 5 —■* it ^yJ ^*^1 ojiJlj j-jij jjjl_^ ^ jrr*j 

JL- Lf>i) Ly^ oy I^lf3\ l*CO T jlai. jj\y\ JUi C-Pj- ^ .(\^^« 

^ I^A (jUj Jjij'jjl -0j«» jA —«jl J-t> (_5L4-l r i L? lj ..Li apljai- y\y Ji (f \ o 0 

.c—I (^UjSJl j-*; j a>-j j f j \ /ft 

. ^cfjj JV ^nJw July y ^J3f yJu yS U 

o-LjT jj jLfcL£”ajjj yj ^ - * i j-j Ij olj ^jjL-JiL* aS^j^I Aj As^-y L 

jj l-U .c.*1 4>-y Jj 15 yIjliil c?)jb ^y^y y.l ^ JaLJ j\ jj (_$ jLJ-t» jl ojUl-I tc—*■! 


1. killing etal 


2. Kolien 



L£jLlJJw*> 


1 T 4 


1 jaLS" gjj> ,o»^l a-Li ajIjI i^tjjj L Ja-J j* Utf y&>- jULT-ulj 2 yj ^Jl (jli* -l>- l>- ^ I 

Jt> J» A^Ju 2 jA^ ^A*l jl yL« jT -A-i y l^J Aj \ji_j O—'I ^-isl J~*> oLLLo L Ja-J J* 

jl yy« ^—iil j~Sj y tiS"" L- jl j> jS’ Jajl^i ji ^ I 9jL Aj j>»j jl jll«-LJy 

jj^rj t>J k -ij'i l J^ oVr 3 ' <J 3 ^_j <y^ <l-^' j 3 j oj; jl^ oeJ 3 

JjLj -L—£>j 2 V ® L* o' «aJj-j e "^*—i I lS^ 4 —® 3 (j-k J 3 y-Jj-jl A_j Jj C~ »■»_>- jL; C-^- 
jVh l/'* Oy j 3 j^ J (jjlo^jL-U- ^1^ ^ fJS' j~£ jj 1? y^yl 


f 4- 


COy j-Li JJ b Ij gjj, ij*^**' 4^* -GjjA (\ ^ A A ) ^ ^ jljl£»A J jLui JJ 

(_^Ljfc9j|j jl o jUl^I L ( \ ^ ^ °) *c«-kI ytjjyl yL L jl L_jLi* ^y*Jb! ol j*-*j j 

j jjJJ Li5cyj)MACROS ^jLa k .* £ L-l* j L**»l <jj*i j2 a jj s Lq c~aa jl Cj*l» jljj I 
kS yLj .“Ao £ <^jL jjl lj y (jlA ak 1 .,* -LJy y A*l jt^" ( ^l-*- , “l ol y I (\t jljl^L.-* 
o I f\ jl y ,*.. i Uj yyyl j LI -Li y .i. > a-Li jLiA...,-j t j_jj ‘■iS^-iJl L 2 yij Ijjl 

^yjLsIy»»- (^l jfr yj 2^*L*S- Cjl yi j ’’ J CjIj j j^; AAj jj jlA>-jj 

^LAo £j_bj jj (\^^V) jljl^*A j aJsjI^ j .jL a^jj ^6 j \ ° 

yNL (_gl*L 2 j2 -Lij jJ—as JjJs ( _r^^'j y A; COy j 2 y^**ys yL Ijjl J-^L- ol y I jiI ->aisL 
IBSNAT jl ajU^-l j jj-iS'tT jl L (\Mf) ^ jiji^*A j ‘iSLyjjj 

jLLT aS^ f l^T .-Gj/lj ali7>wfl jLLS^^3 L»- .‘ > -1 Aj 

crd'y' j (y.M'y^r L>W-^-y W -oL^ U >I5" isW^j* J> ^'jj 

jjb I jj XlS^« -Li J <y jlj»- aJJ'-G*^* A) Jjj jLLT ^Ls I y^T J 3 A^iLf 4 

j 2 L 2 yj lyl 4SjT JU (Ai^ jl J y^y*- JX yfi yv> j> lj jLLT ij! jl y>~ ^Jyl aJjT 

j (^L j c . h Ipaj l^j I -Lij Jl»- j2 & C—w<l 2 y* aj j AiLa ^Lsl jiv* _y 

j ORYZAI (_>l^i-L" jl e 2 L. ~ —'I L jljl^*-fc J jj~° JJ'-1>V* o\j jS" -Lij (j-^ 

a£”jIj jLii .-Gj/(^l^jjl ^~LI ^ iSj^j^* 1 l $^y Ij a J j! ? . > «■* lsW^Jj SIMRIW 

J2 Jjl-^ Ij jL -Li j J~a3 (^Lj aT^L Ljl jAS? j2 C-iT 


1. Poahinou etal 


2. Jansen 


3. Razenwig elal 





^6jj ij^LaJ* ^Ija' jj j. . L . « ajiJL jJi L" ^j_I ,C-it } twJfi-f'Uia* CL... ‘' .S' jl y ^ jj-ii'j 

.c■ <« |l i^ Lfc jj ‘‘S' ^j >-ji ji 

lj L jA _aJl Aj>- C-ip *J Ij *£ ji j} jj ^ lfrfC..,J j oUJUaJ 

dJLp 4 j Ij J Jjrf JC*} jJ jljj« J Ij* J (—^Lfcoili iS" j^dlaLi il-Uj cJLc-O (_JU^- 

« 

.^xiL^ 1 ^*jo Jaj \jS Ij ji (_gjLj4,...,.* CLASS' 



A A t i 


4-CtAiio ^ — \ 

ijl y& 4 ^frljj O^LT1$ jl*v4, j ^S< <_£l^J.X« jl aiLix**! L aJajlj jj ^J^a3 ^1 ji e-Li 4; lj! d—e^j 
^jLn)4*~i -L> jl 8 2 1 AL * 1 . C ■ m I 4k*vjj (Jl^ ji J 4Xslj i**v y (_jl AjytS" ji j|jjl d^«J 

C-OC-i^O ^jl-t* ^la** ji l^j C—“I ,_jJLc' 0^wa>J i^ljj y*Lj^ ^P-ljj jl*L^" 

jl a^li?T ,m \ ~.i Llj . C—m— 1 -L j iis«* I y <Jls^ jA i^^Ajy-^" ji y jljilvd 

i^\j t>jyZ £“jl (_5 jL**j ji o UL p jl j ^Li j y »j I ilia* aao jl 

C^jAL— f" {j^iJ"^ - J f*-'^ * - 1 jA ;j jl.n4.- i jl a>lai*x| jl ••AaIjJ 4ljlj 4 *-*y 

t>1 y <_^Jj (\^^\) ^ ^ jIjISUa j d&l .C~*> I )a*>u> j aLTjjj J;lo iaulj j ^jT-L^j C-^-Li 

'JjjaA/^1^'.JL.i (jjjLu<—i (_£l^J-L> jl ejlflXnl 

jIjj^j* Ij d5^l^- j eLS"(J-t» • aja-(_5jL*> 4—-i jl a aIa—uI L aj I - \ 

.A^"aiUli*vl ^jAl^JLjl^jl j (^l^jj- 4 ^4-i->l«jl ts'ji 
y~y l^jA j I t5 yfj& *4 j dS^U* j aLS^J-L» d£j O^-Li' J cj •y# y -dj I ^3 ". J-Lo C-3-L* _ Y 
.djjli j j jAwJb l 5^ (_> jL*4«-i (Sy$'j^*i lSa^ j l>^J j - * 


1. Yang etal 





\ FA 

j lS |4 ^j>* y— csW i i'-*j^ cs^ 1 j' ^ icx-jL^ j-JllT 

xij J^aj d£b .dX*l jULTyjj^ dSbi J ->y dSjjj'-^J <yb^J j ylSbijLjT 
aS"*J l>- jj ,jj l^bj .c —J d^iAl^A (jL^>i_iJl 2 \j*jj J y bj <—ij^-jl^- L l-Jp-I aaL> a** 

'^^Lf" 0 jb jl y jjfc.Jlx J ^IfcAjaljjJ jj Uj X Aj U C—1*1 ^jLiLJ^iJ (_jbA*ly A^ix*L» y b , tj La j I 

i> l$JXi .xi"y> Ajtf Xj>- ^fjf- Ji lj (xlj J-j*S yX>- l) xij J-ja* JT<Jx« dSb 

t^ja.lg XjjU j ty I jyy* A>-|) jjb < 11 j*- ^1 \j> jL—j dS*ls»- / 9ty t£ jL*“*rr**' 

.x^ jj^jl b LfcjU-J j' 

lr jjbvy* ^1y jl)^>XLilj iS^ji b jl^-*! jjl (_>jL*4..... t > ^j^isAj y^bjl (J - y 

i_Jp| (^Lj-IjU jl .x5 *&*£*£ Aj !j y** cS^JjJ l 5^jr' ^ J Jy^b -ia-**-* 

din *m I (b j jLfc_i 4dijU I tl^A j <_j l) ^ginj^lLj ybJ 3 y-b""y 13tijljj I Ij 

Aj ■*» » y>l_jP (_5 jL* < L...it jl AjLdLi*! L .x£ C.J » jL*» tjXi' ^jUa* (_J jl J AIsL 

.dx*l aaIIIu* yi3 d^j^-dJ aj UjL-; jJ li j «x« I j 2 Jyii”" 
1 l5j^“" A»'ii* jl 9L <AX**l^?^-lj j/S> L»j I (_gl- V 

oWUaj> ji U j ^jijl^pl Jd* tC..... J j! L j __^P dSW^ J- 5 aS"" ia;?^o 

a ^ji p A T . . » i^U*Aj .j j-i '*-a.->yS‘ (J jL* 9ij) I L j 

• (jl y (_$ jLm A...iJ j! dU-! 

jX) jO ^gjLu4*wj (^l^JXc ^ — T 

tj-iA .dl— 1 *! »i* AI>-Uk J | _fr X '* iJ J J _^A Aj PLANTMOD Jx* 

ioL?” ^ J Aj j_jj J jAi (-Lij .dl—*1 ^Jt.LT Xj I j ^uj (JX« id-ii-L* jl jjJ-s^I 

•LS ‘,y ^J LJ>j' Cjr=—>i 

j~aj Aj jjij 9XdT9jld. 7 .i*l J 9jlj ^jijL*j [£j)_yA J dljjj-^ Aj 1*Xj I^3 jl d^j jA 

Aj oly^ b IfcAdil { _ rr - .C—I jy-LTX jT j Oi' vi <_s'^ri LS^r^ dSWi^JJJ 

j d^-d—flJ xij ^1JJ aL-jJ Aj oLf xij Jx« ^1 jl 9jUd*l lj .C~ijJ J oMlt* Oj 

b 9 b^y-W J 0 jj j xij ddp^ jly y C—J - 1 .dx-l j_j* j I JjU y jfjf 

jUl_s'yx*yi cy jyU ^L.1 jj jy iy; xJlyy jly*Jtjb . 3 y jjj>j3 y L>y 

lV urr^y Cr*H y'-* 1 ' ji tiy ^ yy> jjijj. jj j J^'y J j C r 



JUil j Jj I4J-U *jij\S' 


criJ-^ ^y u?.y~ ->Vs—i jLx 1 ^ u>) 4 J^' (^V) Am ■ x ^ L> jA^"- 

L (j j-Tit aS - " j jS^ a?^wJj (^j .c—>! aLS"(^1 >Xj Iji 

.Xil Jy* osWAjj 

It j ojjl y * J J -oij j -oi ai^-L m r 4&-A al^Jjlj jj jp-j PARCH j-o« 

J j-JLjT A_J dC-T Jju-a aJj! O-Ofc .-CiT^a (_gjL»u4^ itl l£^JL>- ‘Lt-J (^ijU ■w a J J |j Oj J X~*^ 

jl a> Ij a^- Lj t _ _ L-o jL-j 1 j (j I <J- 0 o uj l Ja->w» .c—«l til j-j jj j j U j I ^tij (jj.ko j y 

ajLi 1 (\^^*\) ^ .jj-i eiUl»*<l A*-J J|l>La ji ^5A*JUa* j Lf ^jJJ (_j! \j/ (_5 j\y) 

(_jl j/ J la-01 L$j\y) Ij jl PARCH J-^> ji ^Jil j d^U- / aLS^ Juljj c-jlii aS* x5^_y» 

aj^-L-i jjjlJLS^Ja*>w» ji jA—ajl _ dS"" U- _ aLT*^Lo OIjIA' J jLJ-Oi j (j-iJ*^ - 

^ Ij tjl j y->w—J jS^ li ^-£>1 Ij jt£>l ^ I PARCH (J-0> Jlia (_$\ji .c.—«'i 

AS"” XlS""-U^I^T^y* L/T - ' .Jj-i iS^jy a ->t* *i tfjl jJj-Oj J 4jlj Jj CJjyjP 

jj jjp~ Ji*) -cao -Lj jx aj bLS'j^i^Ij A; \j jl j jjaO*v» jy k ‘-A y^ j 

^Ija^l jl AS"C—«l I j^>C (^jUiA—ji tJ-L« (^lj^-1 jl .(UaJLj J A; ( jrf?l.A ‘ . ' l *-l (.A-LA k 

t^bj o^k^o?j^^.j^ i^r-ij-tf ji'jl oiU 4Jy ^Ll 

■ iaiLn*«l jl^y 


jaXJ l^JJ-c jl oiUiujf jj ^'Ua^^c 
!>ClS "jJJ j *~1 aJ ji cSjljjl jlA j (_jjCiA-_ji 2 aTC— 11^ tA*“A 

L$ jt-<A : .._. t ^IjJ-L-* (jlj^l jl y^ *> .C—*1 jA"»- r f >, ‘ <a ' J J y.J^ jl ^jl^- 4 

-Ojj .-Oj-i ^-L«.o jjj XJly^J alS^J* til -Oj-1 aj^j jLS^"A j -0 L *— 1 y*~ O jy -0 Aj - 0 JI_jj^» 

L -2 £ j a-Ofl-t aj £ ji Aj jl y ^ lj aT" ajlj jlij (_jjLJ-U -Oij 

Ozp o' y^jf & c—I pf* Ja> y\ jl jjLj Jjl .(^^^•\ t'jj«-k) ir jX +“ k i^i^" J <sj& 

fi 

(^1 ji jl_^J (_y* Ij 05 W^ 1 ^ 4 LjCjI -2 J* a jLdl*«l ^y >0 y 4 ^loS'l jaLjjl j J j J-0» ^1 jS" jl aS^ 2 y»J 

X jjU ls *'&+a j>^> <yj» jl .iji jlTA; j cs ^j j^1 y„y* ‘-'I>' ^) i ^yrV. 

jy^tj i£jb ^IjJ-Oi .JjjLj ^*1^* jl5aj jS »i «j> . ja7 j j^jjljt^ l$I^ j^yijjl Ij 


1. Fry 



i^jL. '—i J C~^L> 


\ d * 

. >■ 7 - — 1 ' ^Jla—P* L^JLj>“ ol^ X-«jL_i ^ i^\y l— ■ ip* I jGj 

o U. r . 4 ^' -b Li + ■ ■*> j ja\ ji^u> jl aT^o/1- 

£ _ 

tJ-S" aT(^^*\) b^^, bW -^Jj' jbi 

LS k r >^ ^J-?\ ^U jJc* j s\S jBj y-> -bbj y 4^' y.j y J -^ i^b’ c> 

J s^m y aL 5 " -Lij jl jluj a jLi! yj (\ ^ ^ ^) jb^^ 6 j -“^—*— Bi 

ji c.,$>- ji i_5j u^ jjbJ «-*y Oi^ a-Lt aJIj^ 

j Jj_ib“«j L j JJ I4J-L0 (jil Syj^’ -C—ul 'y l>- jL —j j-G j 2 > (_$ jL^A r ..t ^bJ-La 

.c—*■! I4JJ-« cii <0 j i^jjSbl ^ L^il (j^ + l* "3 ? 
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